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Conditional Letter of Map Revision (C-LOMR) request for Gr~en 
Park Channel/Culvert System for Flood Insurance Rate Maps· 
(FIRM) 32003C2568 0, 32003C2569 D, and 32003C291 0 D . 

Ms. Pernille Buch-Pedersen 

Dear Ms Buch-Pedersen: 

Stantec Consultants is submitting the Green Park Channel/Culvert System for your 
review and approval of this Conditional Letter of Map Revision (C-LOMR) request' 
Enclosed within this request is the hydraulic analysis, HEC-RAS and WSPG; for the 
future Green Park Channel/Culvert System. Also provided are the .,,c..:.LOMR · 
application forms, ALTA (Plat Maps), and a revised flood map showing thaf~.effect of 
the Green Park Holdings development. The Green Park Channel/Culvert System. is 
comprised of two distinct conveyance facilities, the North Box and the South Box. The 
basis of this C-LOMR request is the revised hydrology determined by G. C. Wallace 
for the Duck Creek Flood Insurance Study (FIS) that is also being submitted at this 
time. 

1ndustrial Should you have additional questions and/or require further information please do not 
hesitate to call Alexander Kingston at Stantec Consultants at (702) 258-0115 

Transportation 

Urban Land· 
Sincerely, 
STANTEC CONSULTANTS 

Alexander Kingston, E.I.T. 
Senior Hydrologist 
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• 
FEDERALEMERGENCYMANAGEMENTAGENCY I O.M.B No. 3067-0148 

REVISION REQUESTER AND COMMUNITY OFFICIAL Expires April30, 2001 

PUBUC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal 
Emergency Management Agency, 500 C Street, S.W., Washington DC 20472; and to the Office of Management and Budget, Paperworit Reduction 
Project (3067-0148), Washington, DC 20503. 

You are not required to respond to this collection of Information unless a valid OMB Control Number Is displayed In the 
upper right comer of this form. 

1. REQUESTED RESPONSE. FROM FEMA 

This request is for a: 

rn'. CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 
revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60,65 & 72). 

0 LOMR A letter from FEMA officially revising the current NFIP map to show the changes to floodplains, 
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) 

0 Other De~oo: ______________________________________________________________ __ 

2 OVERVIEW . 
1. The basis for this revision request is (are): (check an that apply) 

II Physical Change 0 Improved Methodology/Data II Floodway Revision 

0 Other De~oo: 

Note: A photograph Is not required, but is very helpful during review . 

• 2. Flooding Source: Dm:::k Cr:ePk 

3. Project Name/Identifier: Green Park ChannelLCUlvert System 

4. FEMA zone designations affected: "AE" "A" 
(example: A, AH, AO, A1-A30, A99, AE, V, V1-V30, VE, B. C, D, X) 

5. The NFIP map panel(s} affected for all impacted communities is (are): 

Community No. Community Name State Map No. Panel No. Effective 
Date 

Ex:480301 Katy, City TX 480301 0005D 02108/83 
480287 Harris County TX 48201C 0220G 09/28190 

32003 Clark Countv 1\TIT 32003C 2569n )R1.l'h1q.:; 
')I:;:&::Ql"\ l8/ln/9S 

6. The area of revision encompasses the following types of flooding and structures. Check all that apply. 
2010D 08/16/95 

Types of Aooding Structures 

ID~ Riverine Ol Channelization 

0 Coastal 0 LeveeJFioodwall 

0 Alluvial fan -rn Bridge/Culvert 

0 Shallow Aooding (e.g. Zones AO and AH) 0 Dam 
·-

0 Lakes 0 Fill 

0 Other (desaioo) 0 Other (desaioo} 

•• .. ____ P_L_EA_S_E ... R_E_FE ... R_T ... o_TH_E_IN_s_m_u._c .... n ... o .... N_s_F ... O...,R"""T"""H"""E"""A"""P-P_R_O ... P....,R-.IA...,T""'E"'"M-A_IL_IN_G_A_D_DR_E_s_s ____ .. l 
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4. ENCROACHMENTINFORMATION 

• 1. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP? 0 Yes ~fii No 

• 

• 

If Yes, attach a copy of a Jetter notifying the appropriate State agency of the floodway revision and documentation of the approval of the 
revised floodway by the appropriate State agency. 

2. Does the development in lhe floodway cause the 1% annual chance (base) elevation to increase at any location by more than 
0.000 feet? 0 Yes IJl No 0 N/A 

3. Does the cumulative effect of all development that has occurred since the effective SFHA was originaUy klentified cause the base flood 
elevation to inaease at any location by more than one foot (or other increase limit if community or state has adopted more stringent criteria 
- even if a floodway has not been delineated by FEMA)? 0 Yes lXI: No 

If the answer to either Hems Is Yes, please attach documentation that all requirements of Section 65.12 of the NAP regulations have been 
met, regarding evaluation of aHematives, notice to Individual legal property owners, concurrence of CEO, and certification that no 
Insurable structures are Impacted. 

5. MAINTENANCE RESPONSIBILITY 

The community is willing to assume responsibility for 0 perfonning ~ overseeing compfaance wilh the rraaintenance and 
operation plans of the Green Park Channel/CuluQx=t a¥£t9HI flood 

(Name) 
control structure. If not perfonned promptly by an owner other than the community, lhe community will provide the necessary services 
without cost to the Federal government. 

Openitlon and maintenance plans are attached. 0 Yes [X No 0 N/A 

6. REVIEW FEE 

The review fee for the appropriate request category has been included. ug Yes Fee amount $3, 100.00 
OR 

This request is based on a federally sponsored flood-control project where 50 percent or more of the project's cost is federally 
sponsored, or the request is based on detailed hydrologic and hydrau&c studies conducted by Federal, State, or local agencies to 
replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the project is fee exempt. 0 Yes 

Please see Instructions for Fee Amounts 

7. SIGNATURE 

Note: I understand that my signature Indicates that all 
Information submHted In support of this request Is correct 

~-~~~tm 
Alexander Kiniston 

Printed Name and Ti e of Revision Requester 

Stantec Consulting 
Company Name 

(702) 258-0115 
Telephone No. Date 

Note: Signature Indicates that the communHy understands, from 
the revision requester, the Impacts of the revision on flooding 
conditions In the community. 

Signature of Community Official 

Printed Name and Title of Community OffiCial 

Community Name 

Telephone No. Date 

Check which forms have been Included with this request 

Form Name and !Number) 
0 Hydrologic {3) 
I.XJ Hydraulic { 4) 
0 Mapping {5) 
lXI Channelization (6) 
lXI Bridge/Culvert {7) 
0 Levee/Aoodwall {8) 
0 Coastal (9) 
0 Coastal Structures {10) 
0 Dam (11) 
0 Alluvial Fan {12) 

Required If ...... 
new or revised discharges 
new or revised water-surface elevations 
floodplainlfloodway changes 
channel is modified 
addition/revision of bridge/culvert 
addition/revision of leveelfloodwall 
new or revised coastal elevations 
addition/revision of coastal structure 
addition/revision of dam 
structures proposed on alluvial fan 

FEMA Form 81-89 Revision Requester and Community OffiCial Form MT-2 Form 1 Page 2 of 2 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.BNo.3067-0148 
RIVERINE/COASTAL MAPPING Expires April 30, 2001 

PUBUC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate indudes the lime for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the fonn. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management. 
Federal Emergency Management Agency, 500 C Street, S.W., Washington DC 20472; and to the Offtce of Management and Budget. Paperwork 
Reduction PrOject (3067-0148), Washington, DC 20503. 

You are not required to respond to this collection of Information unless a valid OMB Control Number Is displayed In the 
upper right comer of this form. 

Community Name: Clark County 

Flood'111g Source: Duck; Creek 

Note: Fill out one form for each floodln source studied 

Project Name/Identifier: Green Park Channel/Cui vert System 

This is a S Manual 0 Digital submission. Digital map submissions may be used to update digital FIRMs (DFIRMs). For updaUng 
DFIRMs. these submissions must be coordinated with FEMA Headquarters as far in advance as possible. 

1. MAPPING CHANGES 

1. A topographic workmap must be submitted showing the following infonnation (check N/A when not applicable): 

a. Revised approximate 1 00-year floodplain boundaries (Zone A) 
b. Revised detailed 100- and 500-yearfloodplain boundaries. 
c. Revised floodway boundaries 
d. Location and alignment of all cross sections with stationing control indicated. 
e. Stream alignments, road alignments and dam aflgnments. 
f. Current community boundaries. 
g. Effective 1 00-year floodplain and floodway boundaries from FIRM/FBFM reduced or 

enlarged to the scale of the topographic workmap 
h. Tie-ins between the effective and revised 100-, 500-year and floodway boundaries 
I. The requester's property boundaries and community easements 
j. The signed certification of a registered professional engineer 
k. Location and description of reference marks 
I. Vertical datum (example: NGVD, NAVD) 
m. Coastal zone designations tie into adjacent areas not being revised 
n. location and alignment of all coastal transects used to revise the coastal analyze 
o. V-zone has been delineated to extend landward to the heel of the primary frontal dune 

If any Items are marked No or N/A please attach an explanation. 

rn Yes rn Yes rn Yes 
rn Yes 
rn Yes 
0 Yes 

rn! Yes 
IE Yes 
IE Yes 

~Yes 
Yes 

I2Q Yes 
U!.J Yes 
0 Yes 
0 Yes 

0 No 0 N/A 
0 No 0 N/A 
0 No 0 N/A 
0 No 0 N/A 
0 No 0 N/A 
0 No IKI N/A 

0 No 0 N/A 
0 No 0 N/A 
0 No 0 N/A 
0 No 0 N/A 
0 No 0 N/A 
0 No 0 N/A 
0 No ~ N/A 0 No N/A 
0 No N/A 

2. What is the source and date of the updated topographic informalion (example: orlhophoto maps, July 1985; filed survey, May 1979, 
beach profile, June 1987 etc.)? 

Orthophoto/Grading Plan Map October, 2000 

3. What is the scale and contour interval of the following workmaps? 

Effective FIS 

Revision Request 

Scale 1 ";;;;;400 

Scale 1 "=400 

Contour Interval 4-foot 

Contour Interval 4-foot 

NOTE: Revised topographic information must be of equal or greater detail than effecUve. 

4. Attach an annotated FIRM/FBFM at the scale of the effective FIRM/FBFM showing the revised 100- and 500-year floodplain and the 
floodway boundaries and how they tie into those shown on the effective FIRM/FBFM downstream and upstream of the revisions or 
adjacent to the area of revision for coastal studies. FIRMIFBFM attached? [X Yes 0 No · 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

FEMA Fonn 81-890 Riverine/Coastal Mapping Form MT-2 Form 5 Page 1 of2 
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2. EARTH FILL PLACEMENT 

1. The fill is: fXI Existing 0 Proposed 

2. Has fiR been/will be placed in the regulatory floodway? 
If Yes, please attach completed Riverine Hydraulic Analysis Fonn (Fonn 4). 

3. Has fiR been/will be placed in floodway fringe (area between the floodway 
and 100-year floodplain boundaries)? 

If Yes, then complete A. 8, C, and D below. 

a. Are fiQ slopes for granular materials steeper than one vertical 
on one-and-onEH"Ialf horizontal? 

0 Yes 1Z1 No 

0 Yes 

0 Yes 0 No 

If Yes, justify steeper slopes --------------------------------

b. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to flows with velocities of 
up to 5 feet per second (fps} during the 1 00-year flood must, at a minimum, be protected by a cover of grass, vines, weeds, or 
similar vegetation; slopes exposed to flows with velocities greater than 5 fps during the 100-yearflood must, at a minimum, be 
protected by stone or rock riprap.) · 

0 Yes 0 No 

If No, describe erosion protection provided----------------------------

c. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density obtainable with the 
Standard Proctor Test Method or acceplable equivalent method? 0 Yes 0 No 

d. Can structures conceivably be constructed on the fill at any time in the future? 0 Yes 0 No 

H Yes, attach certification of fill compaction frtem 3c. above) by the community's NFIP permit official, a registered professional 
Engineer, or an accredited soils engineer In accordance with Subparagraph 65.5(a)(6) of the NFIP regulations. 

Fill certification attached 

4. Has fill been/will be placed in a V zone? 

0 Yes 

0 Yes 

0 No 

:[) No 

If Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawaU? 

·0 Y.es 0 No 

If Yes, attach the Coastal Structures Fonn (Fonn 10) . 

FEMA Form 81-890 Riverine/Coastal Mapping Form MT -2 Form 5 Page 2 of 2 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
CHANNELIZATION Expires April30, 2001 

PUBUC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this fonn is estimated to average 1.75 hours per response. The burden estimate indudes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the fonn. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: lnfonnation Collections Management, 
Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork 
Reduction PrOiect j3067-0148), Washington, DC 20503. 

You are not required to respond to this collection of Information unless a valid OMB Control Number Is displayed In the 
·upper right comer of this form. 

Community Name: Cl ark County 

AooamgSoorce: Duck Creek 

Project Name/Identifier: Green Park Channel/Cui vert System 

1. REACH TO BE REVISED 

Desaibe the limits of the revision OR submit a copy of the ARM with the revisiol) area dearly highlighted. 
Copy of ARM(s) attached depicting area of the revision (highlighted, or cirded)? l9 ·Yes · 

Downstreamlimit Las Vegas Blvd (North Box) Las Vegas Blvo {South Box) 

Upstream Limit Parvi n Street (North Box) I--15 1 ~Soqth Box) 

2. CHANNEL DESCRIPTION 

Attach the following Information about the channel (check box If Information has been provided): 

[5l Description of the inlet and outlet 

rn . Description of the shape of the channel (both cross sectional and planimetric configuration} and its lining (channel bottom 
and sides}: 

3. ACCESSORY STRUCTURES 

The channelization indudes: 

0 Levees (Attach Levee/Fioodwa/1 System Analysis Form - Form 8) 
D!J Drop structures 
0 Superelevated sections 

§ Transitions in cross sectional geometry 
Debris basin/detention basin 

:-Energy dissipater 
0 Other (Describe): 

4. DRAWING CHECKLIST 

Attach the plans of the channelization certified by a registered professional engineer. The plan detail and Information 
should Include (check box If Information has been provided): 

1!9 Channel alignment and lpcations of inlet, ouUet, and accessory structures 

1!9 Channel fining 

lXI Typical cross sections and profiles of channel banks and invert 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

FEMA Form 81-89E Channelization Form MT -2 Form 6 Page 1 of 2 
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1. 

5. HYDRAULIC CONSIDERATIONS 

The channel was designed to carrySQ80 (cfsl and/or the 10Q_ __ -year flood. (North Box) 

1808 cfs 100-year 
. . . 2543 cfs 100-year (South Box) 

The des1gn elevation 1n the channeloased on: 

rnJ Subcritical flow 

D Critical flow 

rnJ Supercritical flow 

0 Energy grade line 

3. If there is the potential for a hydraulic jump at the following locations, check the box(es) that apply and attach an 
explanation of how the hydraulic jump is controlled without affecting the stability of the channel. 

N/A 
Inlet to channel? 

Outlet of channel? 

At Drop Structures? 

At Transitions? 

Other locations? 

Explanation Attached? Qg Yes D No D N/A 

DYes 

DYes 

DYes 

DYes 

DYes 

6. SEDIMENT TRANSPORT CONSIDERATIONS 

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 1 00-
year (base flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to affect 
the base flood water-surface elevations, then provide the following information (Check the box if provided): 

D 

D 

D 

D 

FEMA Form 81-89E 

N/A 
Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour and/or deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 

Channelization Form MT-2 Form 6 Page 2 of 2 
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GENERAL LOCATION AND DEVELOPMENT DESCRIPTION 

1.1 Scope 

1.2 

The purpose of this report is to provide detailed hydrologic and hydraulic 
analyses to support the design of several major storm drain facilities that 
will collect and convey the most significant offsite storm flows across the 
proposed site. This study will address the existing conditions that affect 
the proposed storm drain facilities onsite and offsite drainage. It is our 
intention that the construction of these facilities will allow the overall 
subject site to be removed from the FEMA designated flood zone. It is 
expected that this study will be submitted to FEMA with the F.I.S. restudy 
currently being prepared by the Clark County Regional Flood Control 
District (CCRFCD) to obtain a Conditional Letter of Map Revision 
(CLOMR) for our subject site. Upon construction of the proposed 
facilities a Letter of Map Revision (LOMR) will be obtained. The criteria 
set forth in the Clark County Regional Flood Control District "Hydrologic 
Criteria and Drainage Design Manual, " hereafter referred to as the 
"Drainage Criteria Manual," (Reference 6) has been used as the technical 
basis for this study. It is expected that the subject site will eventually be 
developed as a mixed-use commercial property. Additional technical 
drainage studies will be required to support the design of any onsite 
development and perimeter streets. 

Location 

The subject is located within Clark County, Nevada. The project site lies 
south of Silverado Ranch Parkway (Gomer Road), west of Las Vegas 
Boulevard, north of Cactus Avenue, and east oflnterstate I-15 (See Figure 
1, Vicinity Map). The proposed project is within a portion of Section 29, 
Township 22 South, Range 61 East, M.D.M., Clark County Nevada. 

1.3 Description ofProject 

The overall project site consists of approximately 200 acres. The future 
land use of the subject site has not been determined beyond the general 
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designation of "mixed commercial". At this time, the proposed facilities 
are limited to the construction of extensive storm drain facilities consisting 
of multiple arch culverts (See Figure 2, Master Drainage Facility Exhibit). 
The site itself is typical and undeveloped desert, with the exception of a 
few scattered single-family homes. There are several natural washes 
throughout the site and existing bridges and culverts along the eastern and 
western property boundaries (1-15 to the west and Las Vegas Blvd to the 
east). The north portion of the site generally slopes to the east at 
approximately 1.3 %. The south portion of the site generally slopes to the 
northeast at approximately 1%. 

The proposed storm drains will collect flow from the culvert crossings 
under 1-15, and the flows that impact Cactus Road from the south (flow 
comes from under Lake Mead Boulevard). All the flows will be collected 
into the proposed storm drains and will be conveyed to Las Vegas 
Boulevard. The flows will be released on the east side of Las Vegas 
Boulevard in the approximate location of the historic flows. Historically, 
the offsite flows that impacted the site from the south and southwest have 
been routed to Las Vegas Boulevard where the flows pond up and weir 
over the top of Las Vegas Boulevard. Some flows would be conveyed 
under Las Vegas Boulevard via several small, undersized, existing box 
culverts. 

A large portion of the overall site lies within FEMA designated flood 
zones. The flood zones have been analyzed in the past and water surface 
elevations have been determined. The limits of the established flood zone 
within the proposed site was based on an assumption in the original Duck 
Creek Hydrologic Unit F.I.S. Study (Ref 9) that a significant amount of 
flows weir over the top of 1-15 from the west. However, the recently 
submitted FIS study by G.C. Wallace (Ref 8) has shown that a reduced 
flow overtops 1-15. The majority of the flows impacting 1-15 are forced 
north by the elevated freeway. 

We have met the CCRFCD and it is our understanding that they are in the 
process of preparing a Duck Creek F.I.S. restudy that would incorporate 

3 
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these latest findings. This F.I.S. restudy would redefine the flood zones 
across the subject site. It is anticipated that the new flood zones would 
show that the flows were contained within the proposed storm drain. 
Stantec has met with CCRFCD and G.C. Wallace, who is preparing the 
new Duck Creek F.I.S. study. The meeting was to discuss issues such as: 
what hydrologic data is available, which data presents the most accurate 
representation of the flows that impact the subject site, timing ofthe F.I.S. 
restudy, scope of the F.I.S. restudy, possible impacts of the F.I.S. restudy 
on the MPU, and discussion on how our proposed facilities would tie into 
the MPU facilities. It was mutually agreed that the offsite flows impacting 
the site have been well quantified by several previously approved studies. 

The flow that impacts the site from the south was quantified in the Nimbus 
"Pittman Wash F.LS. Restudy" (Ref 7). This information was 
incorporated in the hydrology used by G.C. Wallace for the Duck Creek 
FIS study. This hydrology has been accepted by Stantec for the purposes 
of determining all onsite hydraulics. 

As a result of our meeting with CCRFCD, it has been determined that 
because of the timing of this study and the new Duck Creek F.I.S. study, 
our project could be included as an appendix to the F.I.S. submittal to 
FEMA later this year. This FEMA submittal will be the equivalent to a 
CLOMR (conditional letter ofmap revision). Once the Duck Creek F.I.S. 
study is approved and the storm drains built, we will submit for a LOMR 
(letter of map revision) 

5 
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DRAINAGE BASIN DESCRIPTION 

2.1 Offsite Drainage Description 

The offsite drainage basins that contribute flows impacting the subject site 
are quite large and the flows are significant. The offsite basins that impact 
the subject site are from two distinct watersheds relative to the subject site, 
southern and southwestern (See Figure 3, Watershed Map). 

Southern Watershed 
The southern watershed is approximately 35 square miles. The majority of 
the flows are generated from basins located south of Lake Mead Boulevard 
(St. Rose Parkway). The delineation of the drainage basins, the hydrology, 
and the direction of the flows from the area south ofLake Mead Boulevard 
were studied extensively as part of the approved Pittman Wash F.LS study 
(Ref 7). In our meetings with CCRFCD, during the research portion of 
preparing this study, the attendees (include Stantec Staff, CCRFCD staff 
and GC Wallace staff) agreed that the Pittman Wash F.LS. study 
represented the best available information that describes the flows south of 
Lake Mead Boulevard. The hydrology used by G.C. Wallace incorporated 
this information. The most important aspect as it relates to our subject 
site, is the determination of the flow diversions south of Lake Mead 
Boulevard. A review of the hydrology shows that 2,534 cfs at Cactus 
A venue during a 100 year storm event. 

Southwestern Watershed 
The southwestern watershed is approximately 85 square miles ofland west 
of Interstate 15. This area includes the recently developed Southern 
Highlands master planned community. 

This southwestern watershed area has been extensively studied as part of 
the recently submitted G.C. Wallace Duck Creek FIS study (Ref 8). This 
study not only quantified the flows from basins west of I-15 but also 
determined the diversion of the flows through existing drainage facilities 
under and over 1-15 from Cactus Avenue to Blue Diamond interchange. 

6 
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This study clearly shows that 1-15 acts as a dike just west of the subject 
site. Attached is the exhibits (Figure 3A and 3B, Duck Creek FIS Maps 
6A and 6B) that best shows the accepted flow diversions. There are three 
culverts that impact the site which are identified in the FIS study as 1-151, 
1-152 and 1-153. These culverts carry 1,336 cfs, 482 cfs, and 1,571 cfs 
(This flow when combined with the flow over 1-15 is 5080 cfs) 
respectively. 

In our meetings with CCRFCD during the research portion of preparing 
this study, the attendees (include Stantec staff, CCRFCD staff and GC 
Wallace staff) agreed that this study represented the best available 
information that describes the flows west ofthe subject site. 

2.2 Onsite Drainage, Description 

The subject site is predominately undeveloped desert with several large 
washes that cut through the site generally from west and southwest to the 
east. The vegetation and terrain are typical of the local desert. 

The subject site is the historical confluence point for large offsite flows 
from the south and west. The onsite drainage patterns for the northern 
portion of subject site is generally from the west to the east at a slope of 
approximately 1.3%. The onsite drainage patterns for the southern portion 
of the subject sire are generally from the south to the northeast at a slope 
of approximately 1%. The sire currently drains towards Las Vegas 
Boulevard, which appears to have been constructed well above the grade 
of the natural ground. The existing storm drain facilities under Las Vegas 
Boulevard are undersized causing the existing flows to pond up and weir 
over the roadway during major storm events. 

7 
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FEMA Flood Hazard Zone 

The Special Flood Hazard Areas for Clark County, Nevada are outlined in 
the Federal Emergency Management Agency (FEMA) Flood Insurance 
Rate Maps dated August 16, 1995. Upon reviewing Community Panel No. 
32003 C 2568 D and No. 32003 C 2910 D (Figure 4, FEMA Map) it was 
determined that the subject site lies within the following zones: 

Zone "A", and area determined to be inside the 100-year floodplain 
without available base flood elevation. 

Zone "AE" with Floodway, an area determined to be inside the 
1 00-year floodplain where base flood elevations have been determined. 

Zone "X" with portions determined to be outside and inside of the 
500-year floodplain. 

It is expected that the limits of all the flood zones on the site will be 
substantially revised as a result of the pending F.I.S. restudy. The F.I.S. 
study will also include a CLOMR for the proposed storm drains contained 
within this study (See Figure 5, Flood Zone Exhibit). 

Regional Flood Control Master Plan Update 

Existing Facilities 
There are existing local and proposed CCRFCD facilities that cross the 
subject site (See Figure 6A, Figure 6B, and Figure 7, CCRFCD MPU 
Facilities). The proposed site has three existing bridge spans on the 
western boundary that convey flows under Interstate I-15 identified as 
local facilities in the CCRFCD Master Plan. The most northerly is a 36-
foot wide, 4-foot deep, three span bridge (CCRFCD local facility ISIS 
0233). The middle structure is a 24-foot wide, 4-foot deep two span 
bridge (CCRFCD local facility ISIS 0199). The southern most structure is 
at Cactus A venue and does not have a local identifier but consists of a 36-
foot wide, 4-foot deep three span bridge. Several box culverts currently 
cross under Las Vegas Boulevard. The existing facilities under Las Vegas 
Boulevard are unaccounted for in the Master Plan Update. 
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Proposed Facilities Across The Subject Site 
A proposed 15-foot wide, 4.5-foot depth, 2:1 side sloped Gabion Channel 
(CCRFCD facility BD01 0012) will convey flows, from (CCRFCD local 
facility IS15 0233), easterly across the site and exit through two proposed 
6' x 5' Reinforced Concrete Box Culverts at Las Vegas Boulevard 
(CCRFCD facilityBD01 0010). 

Five additional 9' x 6' Reinforced Concrete Box Culverts are proposed to 
be added to the existing unidentified 3-12' x 4' Reinforced Box Culverts 
at Cactus and I-15 (CCRFCD facility DCWA 1429) to deliver flows 
originating west of Interstate I-15. This flow is then proposed to be carried 
by a 40-foot width, 7-foot depth, 2:1 side sloped Gabion Channel 
(CCRFCD) facility DCWA 1378) that transitions downstream to a depth 
of 7.5 foot depth (CCRFCD) facility DCWA 1362). This flow will exit 
through one existing 12' x 6' Reinforced Box Culvert and three proposed 
12' x 6' Reinforced Concrete Box Culverts (CCRFCD facility DCWA 
1358). 

It is our intention that the proposed arch culvert storm drains will replace 
or supplement the proposed MPU facilities. CCRFCD facility BD01 0012 
will be replaced by our north box facility. The north arch culvert is 
designed to convey 5,080 cfs. Currently, the proposed CCRFCD facility at 
this location is planned to convey only 500 cfs. 

The south box facility is designed to convey a combined flow of 4,343 cfs. 
Currently the proposed CCRFCD facility at this location is planned to 
convey only 3,260 cfs. Our facility is more than adequately sized for the 
future condition of3,260 cfs. A portion of the arch system will have to be 
extended west to I-15 in the future (by CCRFCD or others). Cactus 
Avenue right-of-way will be available for this extension. The flow being 
conveyed by these Master Plan facilities will eventually reach the existing 
Lower Duck Detention Basin. Once this study is approved, a CCRFCD 
Master Plan Update revision will be required to show the revised 
conveyance facilities and alignments. It should be noted that by 
constructing the proposed facilities, Greenpark would have provided an 
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important part of the master planned infrastructure at no cost to CCRFCD 
or the Public. The proposed development ofthis site is in compliance with 
the Clark County Regional Flood Control District Master Plan Update 
(RefS). 

Previous Drainage Studies 

The offsite drainage areas have been previously analyzed by the approved 
"Pittman Wash F.IS. Restudy" (Ref 7), and the recently submitted FIS 
study "Duck Creek I Blue Diamond Washes FIS Restudy" by G.C. Wallace 
(Ref 8). The onsite area was analyzed in the approved "Duck Creek 
Hydrologic Unit F.I.S. Restudy'' (Ref9). Both studies have been reviewed 
and conceptually agreed with for this study . 
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PROPOSED DRAINAGE FACILITIES 

3.1 General Description 

The purpose of this study is to support the design of storm water 
conveyance facilities that are needed to mitigate the negative impact on the 
subject site caused by the significant flows from offsite basins. It is 
expected that these proposed facilities will provide the same function as 
the facilities identified in the MPU. This study is not intended to address 
any onsite development activity beyond the previously described storm 
water conveyance facilities, nor is it intended to support perimeter street 
improvements. Further technical studies will be needed to support those 
improvements. 

North Box Drainage Improvements 

The north box flows will be collected at Parvin Street. The natural 
topography is such that the existing flows will be centered at the 
intersection of Parvin Street and Jo Rae Avenue. This flow will be 
allowed to weir over the eastern curb into two parallel collector channels . 
Parvin street is the exact location of the G.C. Wallace FIS study cross 
section 26000. The weir places the flow at critical while the existing 
section is subcritical. This results in a reduction of the water surface 
elevation at this point. 

FIS Section WSE = 2266.46 Greenpark Weir WSE = 2266.22 

The flows that weir into each of the collection channels were calculated to 
be 2492 cfs in the south channel and 2588 cfs in the north channel. The 
collection channels merge together after both flows have been turned east. 
A wall separates the flows until the flows are going in the same direction. 
A review of the collection channels hydraulics shows that the channels 
HGL and EGL are contained within the channel and are lower than the 
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weir crest in Parvin Street. The hydraulics through the collector channels 
was modeled using HEC-RAS. This analysis was compared to two other 
methodologies to determine accuracy. The first was a weir calculation at 
the confluence. This calculation showed a weir height of 2263.70. 
Another check was performed using the spillway analysis as outlined in 
the Bureau of Reclamation's Design of Small Dams (Ref 10). The 
calculations contained within the book outline how to design a side 
channel spillway. The crux of the design procedure involves determining 
the depth at a control section (20-00) and calculating the losses as you 
move up the collection channel. We have included the calculations and a 
copy of the pertinent section from the Design of Small Dams. The result 
of the calculations is a water surface that is approximately 1 foot higher 
then calculated by the HEC-RAS. The channel as designed will contain 
the higher water surface elevation with applicable freeboard. The water 
. surface at the low point in Parvin Street is higher then the TC that was 
used as the weir crest. This will not effect the operation of the weir, as the 
channel flow depth is less then 2/3 of the crest height (per Design of Small 
Dams). These calculations are intended to be a back up to the HEC-RAS 
analysis. The numbers from the HEC-RAS analysis are still being used to 
set the HGL's in the collection system 

The north box continues east toward Las Vegas Boulevard. 
Approximately 500 east of the confluence the flow will be collected in two 
arch-culverts. These arch culverts are then transitioned into a set of 
NDOT standard box culverts under Las Vegas Boulevard. The transition 
will end outside of the NDOT right-of-way and the flow will be released in 
the historical flow path (Please table in the appendix for all cross section 
comparisons). 

South Box Drainage Improvements 

The South Box Drainage Improvements generally applies to the proposed 
facilities that run west to east along Cactus A venue and then tum north 
along the western edge of the Las Vegas Boulevard right of way. The 
South Box drainage improvements consist of two parallel drainage 
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systems that we will identify as "South Box A" and "South Box B" for 
discussion purposes within this study. 

"South Box A" consists of proposed facilities that connect to two existing 
storm drain facilities under I-15 adjacent to the southern portion of the 
subject site. The southern most existing facility under I-15 consists of 
three 12' x 4' RCB's. The proposed improvements consists of extending 
the three 12' X 4' RCB's already in place under Interstate r.:.15. The 
existing boxes will be extended (approx. 170 ft) to the limits of the 
(NDOT) right-of-way. Once. outside of the NDOT right-of-way the boxes 
will be transitioned, over a length of 160ft, to a 16' x7' arch culvert. The 
alignment of the proposed facility will be curved to get the proposed 
facility within the future Cactus Avenue right of way. 

This arch culvert will be joined by another arch culvert (1 0' x 6' arch 
culvert). This 10' x 6' arch culvert that connects into the 16' x 7' arch 
culvert will convey flows from the other existing drainage facility under 1-
15 that is located approximately 1000 linear feet north of Cactus Avenue. 
The existing facility consists of two 12' x 4' RCB already in place under 
Interstate I-15. The proposed improvements include extending the 
existing boxes (approx. 107 ft) to the limits of the NDOT right-of-way. 
Once outside of the NDOT right-of-way the boxes will be transitioned, 
over a length of 112 t, to a 10' x 6' arch culvert. This 10' x 6' arch culvert 
will join the 16' x 7' arch culvert with an entrance angle of less than 12 
degrees. South box A will follow along Cactus A venue and will curve 
north along side of Las Vegas Boulevard crossing. At Las Vegas 
Boulevard the 16' x 7' arch culvert will be transitioned into three 7' x 5' 
RCB. The transition will end outside of the NDOT right-of-way. The 
three 7' x 5' RCB will cross under Las Vegas Boulevard and the flow will 
be released in the historical flow path. Grouted rip-rap and cut-off walls 
have been placed at the outlet (See appendix for rip-rap sizing). 

South Box B consists of a 24' x 8' arch culvert. The flow that enters this 
culvert will be from the Cactus Avenue Collector. A large, natural swale 
to the south is the obvious path of the offsite flows. This existing swale 
can be seen on aerial photographs (See Figure 11, Aerial Photo) and on 
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field visits. The natural swale fans out and becomes less defined as it 
approaches Cactus A venue. Besides viewing aerials and performing field 
visits, we prepared a normal depth calculation that showed that flow will 
be contained in the swale and will impact the proposed collection facility. 
The Cactus A venue Collector will collect the 2,543-cfs that impacts 
Cactus A venue from the south. The flows from the south will flow in its 
existing condition across an out parcel at the intersection of Cactus 
A venue and Las Vegas Boulevard and into the concrete lined collection 
channel. The channel will route the flow east into a 24' x 8' arch culvert. 
South box B continues north until it reaches an existing Las Vegas 
Boulevard crossing. At Las Vegas Boulevard the 24' x 8' arch culvert will 
be transitioned into three 1 0' x 5' RCB. The transition will end outside of 
the NDOT right-of-way. The three 10' x 5' RCB will cross under Las 
Vegas Boulevard and the flow will be released in the historical flow path 
(Please table in the appendix for all cross section comparisons). 

3.2 Compliance with Regulations and Adopted Plans 

The proposed storm facilities will alter two adopted plans. These plans 
include the CCRFCD Las Vegas Master Plan Update and the FEMA flood 
plain map as proposed in accompanying FIS study . 

The changes to the Las Vegas Master Plan consist ofbuilding the majority 
of the proposed future facilities that cross the site. The facilities will be a 
different design than was previously anticipated and along a slightly 
different alignment. It should be noted that by constructing the proposed 
facilities, Greenpark would have provided an important part of the master 
planned infrastructure at no cost to CCRFCD or the public. The proposed 
development of this site is in compliance with the Clark County Regional 
Flood Control District Master Plan Update (Ref 5). 

The FEMA floodplain will be remapped as a part of the CCRFCD Duck 
Creek FIS restudy. Once the CLOMR is approved our client will construct 
the facilities and apply for a LOMR. It is anticipated that the LOMR will 
change the flood zone designation across the entire site to a zone "x" with 
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a designation, which shows the flows contained within the storm drain 
facilities. 

Facility Design Calculations 

A WSPGW analysis has been performed for all underground storm drains 
within the site and all open channel analysis has been performed using 
HEC-RAS. Each of the models input and output data can be found in the 
appendix. The "North Box", which carries 5080 cfs, delivers flow from!­
Parvin Street to Las Vegas Blvd. The north box system consists of a HEC­
RAS analysis for the collector channel and open channel, WSPGW for the 
portion of the system that is underground, and HEC-RAS for the outlet of 
the system and the tie in to the FIS study. 

The run for "South Box A", also delivers flow from I-15 to Las Vegas 
Blvd., but across the southern portion of the site. This system carries an 
initial flow of 1336 cfs, and collects 482 cfs from the "South Box A 
Lateral". This combined flow of 1808 cfs is contained through the system 
to the outlet. The "South Box B" system (24' x 8' arch) is structurally 
connected (no flow exchange between systems) to "South Box A", which 
leads to a common outlet for the two systems . 

The run for "South Box A Lateral" conveys 482 cfs. The outlet water 
surface elevation for the South Box A Lateral was determined from the 
"South Box A" results. 

The "South Box B" analysis conveys flows impacting the site from the 
south. The flow is completely contained inside the structure after all ofthe 
flow is introduced. The outlet water surface was determined by using the 
HEC-RAS and iterating to a WSE that was consistent with both analyses. 
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CONCLUSIONS AND RECOMMENDATIONS 

1. The major offsite flows impacting the project site can be safely conveyed 
around and through the subject site via the proposed storm drain facilities 
and open channels. The proposed storm drains will collect flow from the 
culvert crossings under I-15, and the flows that impact Cactus Road from 
the south (flow comes from under Lake Mead Boulevard). All the flows 
will be collected into the proposed arch culverts and be conveyed to Las 
Vegas Boulevard. The flows will be released on the east side of Las 
Vegas Boulevard in the approximate location of the historic flows. 

2. Hydrology was based on the HEC-1 computer model as determined in the 
G.C. Wallace FIS study (Volume 1) and on generally accepted engineering 
practices in accordance with the Drainage Criteria Manual. 

3. A considerable portion of the site is located within a Special Flood Hazard 
Zone. It is expected that the limits of all the flood zones on the site will be 
substantially revised as a result of the pending F.I.S. restudy. The F.I.S. 
study will also include a CLOMR for the proposed arch-culverts contained 
within the study . 

4. The development of this site is in compliance with the Clark County 
Regional Flood Control District Flood Control Master Plan Update. 

5. Additional technical drainage studies will be required to support the design 
of any onsite development and perimeter streets. Also numerous 
easements and dedications will have to be obtained prior to approval of 
these improvement plans. 

6. Historically, the flows through the site have been collected at Las Vegas 
Boulevard. Due to elevated nature of Las Vegas Boulevard the flow 
would have had to pond up to considerable depth before weiring over. 
The proposed storm drain alleviated this condition by conveying all of the 
considerable offsite flows under Las Vegas Boulevard and releasing them 
back to the historical flow path. 
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96 96 96 97 96 96 96 96 96 
96 96 96 96 96 96 96 96 96 
96 96 96 96 96 96 96 96 96 
96 96 96 96 96 96 96 96 96 
96 96 96 96 96 96 96 96 96 
96 96 96 96 96 95 9S 95 95 

s 

111111 

LOMR" 

0 
0 

76 
100 
623 
306 
239 
127 

99 
96 
96 
96 
96 
96 
96 
9S 

DUCKS.OUT 

PAGE 3 



0 0 

• 

• 

• 

LINE 

121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 

135 
136 
137 
138 
139 

140 
141 
142 

143 
144 
145 
146 
147 
148 
149 

150 
151 
152 

153 
154 
155 
156 
157 

158 
159 
160 

HEC-1 INPUT 

ID ....... 1 ...•... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

QI 
QI 
QI 
QI 
QI 
QI 
QI 
QI 
QI 
QI 
QI 
QI 
QI 
QI 

* 

KK 
KM 
KM 
KM 
HC 
* 

KK 
KM 
RM 
* 

KK 
KM 
KM 
KM 
DT 
DI 
DQ 
* 

KK 
KM 
RM 

* 

KK 
BA 
PB 
LS 
UD 
* 

KK 
KM 
HC 

95 95 95 95 95 95 95 95 95 95 
95 95 95 95 95 95 95 95 95 95 
95 95 95 95 95 95 95 95 95 95 
95 95 95 95 95 95 95 95 95 95 
95 95 95 g,:, 95 95 95 95 95 95 
95 95 95 95 95 95 95 95 95 95 
95 95 95 95 95 95 95 95 95 95 
95 95 94 94 94 94 94 94 94 94 
94 94 94 94 94 94 94 94 94 94 
94 94 94 94 94 94 94 94 94 94 
94 94 94 94 94 94 94 94 94 94 
94 94 94 94 94 94 94 94 94 94 
94 94 94 94 94 94 94 94 94 94 
94 94 94 94 94 94 94 94 94 94 

PT4 
"COMBINE BASIN B11S, HYDR02, AND BYPASS E'ROM DVBD4" 
SEE COMBINATION POINT C-5 OE' HEC-1 E'ROM REE'ERENCED LOMR 
"PT C-5 REE'ERENCED E'ROM '"'LOMR E'OR AREA DOWNSTREAM OE' UPPER BLUE DIAMOND D.B. 

3 

RPT4A 
ROUTE PT4 TO DIVERSION DVBD7 

3 0.22 0.15 

DVBD7 
DIVERSION NORTH TO NORTH BRANCH BLUE DIAMOND WASH 
DIVERSION LOCATED NEAR INTERSECTION OF HINSON AND WINDMILL 
"REE'ERENCED FROM BLUE DIAMOND/I-!!"' INTERCHANGE REPORT, BY PBS&J, ,JAN 2001" 
DVBD7 

0 1200 1500 1800 LlOO 2400 2700 3000 
0 BOO 1000 1200 1400 1600 1800 2000 

RPT4B 
ROUTE BYPASS TO PT2LW 

1 0.11 0.15 

Bl4B 
0.992 
2.77 

0 73.4 9.0 
o. 42 

PT22W 
COMBINE PT4 AND BASIN B14 B 

L 

6 

DUCK5.0UT 
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0 0 

• 

• 

• 

LINE 

161 
162 
163 
164 
165 

166 
167 
168 
169 

170 
171 
172 
173 
174 

175 
176 
177 

178 
179 
180 
181 
182 

183 
184 
185 

186 
187 
188 
189 
190 

191 
192 
193 

HEC-1 INPUT 

!0 ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK 
BA 
PB 
LS 
UD 
* 

KK 
KM 
KM 
RD 
* 

KK 
KM 
DT 
DI 
DQ 
* 

KK 
KM 
RM 
* 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
RM 
* 

KK 
BA 
E'B 
LS 
UD 
* 

KK 
KM 
RM 
* 

D012A 
10.211 

2. 95 
0 83.0 

1.320 

RD012A 
ROUTE BASIN D012A TO I15 CULVERT 3- 12 1 X4 1 RCB 1 S (DCWA 1429) 
MUSKINGUM ROUTING UNSTABLE 

750 0.007 0.030 0 TRAP 65 10 

DVI151 
DIVERSION EAST THRU !15 CULVERT 3- 12 1 x4 1 RCB 1 S (DCWA 1429) 

DVI151 
0 993 1305 1778 L400 3146 
0 992 1100 1200 1298 1389 

RI151 
ROUTE BYPASS E'ROM 3- 12 1 X4 1 RCB 1 S TOIl!'> BRIDGE 24 1 X4 1 (IS15 0199) 

1 0.071 0.150 

DVI152 
DIVERSION EAST THRU 115 BRIDGE L4 1 X4 1 (IS15 0199) 

DVI152 
0 128 466 929 1506 2268 3133 3815 
0 47 190 362 S50 733 896 1040 

RI152 
ROUTE BYPASS E'ROM 115 BRIDGE 24 1 x4 1 TO Il!'i BRIDGE 36 1 x4 1 (IS15 0233) 

1 0.123 0.150 

DOl 
9.536 
3. 42 

0 
1.000 

RDOl 

83.0 

ROUTE BASIN DOl TO E'T9 
3 0.64 0.150 

7 
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D D 

• 

• 

• 

LINE 

194 
195 
196 
197 
198 

199 
200 
201 

202 
203 
204 

205 
206 
207 
208 
209 

210 
211 
212 

213 
214 
215 
216 
217 

218 
219 
220 
221 
222 

223 
224 
225 

226 
227 
228 

DUCK5.0UT 

HEC-1 INPUT PAGE 6 

ID.: •..•. 1 ....... 2 .....•. 3 ....... 4 ....... 5 ..•.... 6 ....... 7 ....... 8 ....... 9 ..•.•. 10 

KK 0005 
BA 2.732 
E'B 3.27 
LS 0 82.0 
UD 0. 750 

* 

KK PT9 
KM COMBINE BASINS DOl AND D005 
HC 2 

* 

KK RD005 
KM ROUTE BASIN D005 TO E'T12 
RM 1 0.2 0.150 

* 

KK D02 
BA 5.915 
E'B 3.44 
LS 0 83.0 
UD 1.030 

KK RD02 
KM ROUTE BASIN [)02 TO PTll 
RM 3 0.62 0.1!'>0 

* 

KK D03 
BA 11.991 
PB 3. 42 
L" _, 0 83.0 
UD 0.960 

* 

KK D04 
BA 6.950 
E'B 3.37 
LS 0 84.0 
UD 1.060 

* 

KK £'T10 
KM COMBINE BASINS D03 AND D04 
HC: 2 

* 

KK RE'TlO 
KM ROUTE PT10 TO E'Tll 
RM 3 0.82 O.lSO 

* 

8 



0 0 

• 

• 

• 

LINE 

229 
230 
231 
232 
233 

234 
235 
236 

237 
238 
239 

240 
241 
242 
243 
244 

245 
246 
247 

248 
249 
250 

251 
252 
253 
254 
255 

256 
257 
258 

259 
260 
261 

DUCK5.0UT 

HEC-1 INPUT PAGE 7 

ID ....... 1 ....... 2 ....... 3 .....•. 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 1 0 

KK D006 
BA 8.518 
PB 3.24 
LS 0 83.0 
LID 0.850 
* 

KK PTll 
KM "COMBINE PT10, BASINS D002 AND D006" 
HC 3 
* 

KK RPTll 
KM ROUTE PTll TO PT12 
RM 1 0.18 0.150 
* 

KK D2A 
BA 0.988 
PB 3.16 
LS 0 84.0 
UD 0.280 
* 

KK PT12 
KM "COMBINE PT9, PT11 AND BASIN D2A" 
HC 3 
* 

KK RPT12 
KM ROUTE PT12 TO PT13 
RM 3 0.83 0.150 

KK D2B 
BA 7.503 
PB 3.06 
LS 0 80.1 
UD 1.180 
* 

KK PT13 
KM COMBINE PT12 AND BASIN D2B 
HC 2 

KK RPT13 
KM ROUTE PT13 TO PT14 
RM 0. 9 0.100 
* 

9 



0 0 

• 

• 

• 

LINE: 

262 
263 
264 
265 
266 

267 
268 
269 

270 
271 
272 
273 
274 

275 
276 
277 

278 
279 
280 
281 
282 

283 
284 
285 

286 
287 
288 
289 
290 

291 
292 
293 

294 
295 
296 
297 
298 

HE:C-1 INPUT 

IO .•...•. 1 ....... 2 ...•... 3 .•..... 4 ....... 5 ....... 6 ...•... 7 ....... 8 ....... 9 ...... 10 

KK 
BA 
PB 
LS 
UD 

KK 
KM 
RM 
* 

KK 
BA 
PB 
LS 
UO 

* 

KK 
KM 
HC 

KK 
KM 
DT 
DI 
DQ 
* 

KK 
KM 
RM 

KK 
BA 
E'B 
LG 
UD 

KK 
KM 
RM 

* 

KK 
BA 
PB 
LS 
LID 

* 

006 
11.677 

3.21 
0 84.0 

1.190 

R006 
ROUTE: BASIN 006 TO PT14 

3 0.78 0.150 

03 
6.637 
2.90 

0 77.0 
1.130 

PT14 
"COMBINE: BASINS D3, D06, PT13, AND BYE'ASc~ fROM I-15 CULVE:RT, 1152 (IS15 0199) 

4 

OVI153 
DIVE:RSION E:AST THRU 115 BRIDGE: 36'x4' (IS15 0233) 

DVI153 
1910 3220 6620 8040 8770 9390 10030 10740 
1190 1450 3280 4130 4550 5000 5470 5990 

RPT14 
ROUTE: BYPASS FROM 115 BRIDGE: 36'x4' TO I15 BRIDGE: 24 'x4' (IS15 0315) 

6 0.484 0.150 

DlA 
2.290 

3.25 
0 83.0 

0.830 

RDlA 
ROUTE: BASIN DlA TO PT15 

2 0.17 0.150 

D1B 
0.316 
3.10 

0 84.0 
1.060 

10 
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D D 

• 

• 

• 

LINE 

299 
300 
301 

302 
303 
304 

305 
306 
307 
308 
309 

310 
311 
312 

313 
314 
315 

316 
317 
318 
319 
320 

321 
322 
323 

324 
325 
326 
327 
328 

329 
330 
331 
332 
333 

DUCK5.0UT 

HEC-1 INPUT PAGE 9 

ID ....... l .•..... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 .....•. 8 ....... 9 ...... 10 

KK PT15 
KM COMBINE BASINS DlA AND DlB 
HC 2 

* 

KK RPTlS 
KM ROUTE PT15 TO PT16 
RM 4 0.33 0.150 

KK DlC 
BA 0.565 
PB 2. 97 
LS 0 83.0 
UD 1. 290 

* 

KK PT16 
KM COMBINE PT15 AND BASIN DlC 
HC 2 

* 

KK RPT16 
KM ROUTE E'Tl6 TO PT17 
RM 3 0.26 o .r:,o 
* 

KK OlD 
BA 1.231 
PB 2.99 
LS 0 82.0 
UD 0.500 

* 

KK RDlD 
KM ROUTE BASIN OlD TO PT17 
RM 2 0.16 0.150 

* 

KK DlE 
BA 0.224 
E'B 2.83 
LS 0 81.5 
UD 1.060 

* 

KK DlF 
BA 0.805 
PB 2.86 
LS 0 75.2 
UD 1. c>OO 

* 

11 



0 0 

•• 

• 

• 

LINE 

334 
335 
336 

337 
338 
339 

340 
341 
342 
343 
344 

345 
346 
347 

348 
349 
350 
351 
352 

353 
354 
355 

356 
357 
358 
359 
360 

361 
362 
363 

364 
365 
366 

HEC-1 INPUT 

ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK 
KM 
HC 
* 

KK 
KM 

RM 
* 

KK 
BA 
PB 
LS 
UD 
* 

KK 
KM 
HC 

KK 
KM 
DT 
DI 
DQ 
* 

KK 
KM 
RM 

KK 
BA 
PB 
LS 
LID 

* 

KK 
KM 
DR 
* 

PT17 
"COMBINE PT16, BASINS D1D, D1E, AND D1F" 

4 

RPT17 
ROUTE PT17 TO PT18 

6 0.5 0.100 

B18A 
1.503 

2. 79 
0 

0.700 

PT18 

69.4 1.0 

"COMBINE PT17, BASIN B18A, AND BYPASS FROM PT14 (IS15 0233)" 
3 

DVI154 
DIVERSION EAST THRU !15 BRIDGE L4'x4' (IS15 0315) 

DVI154 
0 2318 4128 5274 6452 7636 8617 947 9 
0 1040 1205 1252 1L97 1341 1373 1404 

RPT18 
ROUTE BYPASS FROM I15 BRIDGE 24 'x4' TO !15 BRIDGE 36'x5' (IS15 0359) 

1 0.113 0.150 

B18B 
1. 916 

2.77 
0 

0.640 

DVBD2 

86.4 

RETURN FLOW PASSING THRU UE'E'R CULVERT AT E'T2 (UE'RR 0471) 
DVBD2 

KK RDVBD2 
KM ROUTE DVBD2 TO PT19 
RM 6 0.52 0.100 
* 

12 
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0 0 

• 

• 

• 

LINE 

367 
368 
369 

370 
371 
372 
373 
374 

375 
376 
377 

378 
379 
380 
381 
382 

383 
384 
385 

386 
387 
388 

389 
390 
391 

392 
393 
394 

395 
396 
397 

HEC-1 INPUT 

ID ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10 

KK PT19 
KM "COMBINE BASIN B18B, DVBD2, AND BYPASS FROM PT18" 
HC 3 

* 

KK DVI155 
KM DIVERSION EAST THRU Il5 BRIDGE J6'x5' (IS15 0359) 
DT DVI155 
DI 0 2716 3378 4083 4S48 4 960 5791 6843 
DQ 0 1980 2192 2367 :!531 2651 3141 3890 

* 

KK RPT19 
KM ROUTE BYPASS AT PT19 TO PT21 
RM 8 0.641 0.150 

* 

KK B14A 
BA 1.351 
PB 2.77 
L'' _, 0 88.0 :, . 0 
UD 0. 4 00 

* 

KK RDVBD3 
KM "RETURN FLOW,PASSING THRU UE'E'R CULVERT AT PT3, BD3 (UPRR 0511)" 
DR DVBD3 

* 

KK RDVBD4 
KM "RETURN FLOW PASSING THRU UPE'R CULVERT, BD4 (UPRR 0534)" 
DR DVBD4 

* 

KK 
KM 
HC 

* 

PT20 
COMBINE DVBD3 AND DVBD4 

2 

KK RDVBD4 
KM ROUTE PT20 TO PT21 
RM 6 0.51 0.100 

* 

PT21 KK 
KM 
HC 

"COMBINE PT20, BASIN B14A, AND BYPASS FROM E'T19" 
3 

* 

13 
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0 0 

• 

• 

• 

LINE 

398 
399 
400 

401 
402 
403 

4 04 
405 
406 
407 
408 

409 
410 
411 

412 
413 
414 

415 
416 
417 

418 
419 
420 

421 
422 
423 

424 
425 
426 

427 
428 
429 

HEC:-1 INPUT 

ID ......• 1 .•..... 2 .•..... 3 ....... 4 ....... 5 ....... 6 .....•. 7 ....•.. 8 •....•. 9 ...... 10 

KK 
KM 
HC 
* 

KK 
KM 
RM 
* 

KK 
SA 
PB 
LS 
UD 
* 

KK 
KM 
HC: 
* 

KK 
KM 
DR 

* 

KK 
KM 
RM 

KK 
KM 
DR 

KK 
KM 
RM 

KK 
KM 
HC 

KK 
KM 
RM 
* 

PT22 
COMBINE PT21 AND PT22W 

2 

RPT22 
ROUTE PT22 TO PT23 

4 0.3 0.100 

8158 
0.954 
2.77 

0 75.0 13.0 
0. 71 

PT23 
COMBINE PT22 AND BASIN 8158 

2 

RDVI151 
RETURN E'LOW PASSING THRU Il Sl 

DVI151 

RDVIl!l1 
ROUTE DVI151 TO E'T24 

1 0.099 0.150 

RDVI152 
RETURN E'LOW PASSING THRU 

DVI152 

RDVI152 
ROUTE DVI152 TO E'T24 

1 0.089 0.150 

E'T24 
COMBINE DVI151 AND DVI152 

2 

RPT24 
ROUTE PT24 TO E'T25 

1 0.086 0.150 

1152 

(DCWA 1429) 

(IS15 0199) 

14 
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0 0 

• 

• 

• 

LINE 

430 
431 
432 
433 
434 

435 
436 
437 

438 
439 
440 
441 
442 

443 
444 
4 45 

446 
447 
448 

449 
450 
451 
452 
453 

4 54 
455 
456 

457 
458 
459 

460 
461 
4 62 
463 
464 

HEC-1 INE"IIT 

I0 ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK 
BA 
PB 
LS 
UO 
* 

KK 
KM 
RM 
* 

KK 
BA 
PB 
LS 
UO 
* 

KK 
KM 
HC 
* 

KK 
KM 
RM 
* 

0009 
3.621 
3.31 

0 
0.510 

R0009 

83.0 

ROUTE BASIN 0009 TO PT5 
1 0.1 0.1 

D004 
2. 400 
3.30 

0 
0.700 

PT5 

85.0 

COMBINE BASINc:; D009 AND D004 
2 

RPT5 
ROUTE PT5 TO PT6 

2 0.44 0.15 

KK D08 
BA 11. 912 
PB 3.28 
LS 0 
UD 1.650 
* 

PT6 

85.0 

KK 
KM 
HC 

COMBINE PT5 AND BASIN D08 
2 

RPT6 KK 
KM 
RM 

ROUTE PT6 TO PT7 
3 0.81 0.150 

* 

KK DOlO 
BA 10.434 
,PB 3.15 
LS 0 
UD 1.050 
* 

84.0 

15 
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0 0 

• 

• 

• 

LINE 

465 
466 
467 
468 
469 

470 
471 
472 

473 
474 
475 

476 
477 
478 
479 
480 

481 
482 
483 

4 84 
485 
486 
4 87 
488 
489 
4 90 

491 
4 92 
4 93 
4 94 
4 95 
4 96 
4 97 

4 98 
499 
500 

HEC-1 INPUT 

ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK 
BA 
PB 
LS 
UD 
* 

KK 
KM 
HC 
* 

KK 
KM 
RM 

* 

KK 
BA 
PB 
LS 
UD 
* 

KK 
KM 
HC 
* 

D07 
4.280 
3.20 

0 
1.100 

PT7 

84.0 

"COMBINE PT6, BASINS DOlO AND D07" 
3 

RPT7 
ROUTE PT7 TO PT8 

3 0.224 0.150 

D012B 
0.566 
2.77 

0 
0.642 

PT8 

83.0 

COMBINE BASIN D012B AND PT7 
2 

KK DVPITT 
KM DIVERSION EAST ACROSS LAS VEGAS BLVD. TO PITTMAN WATERSHED - DOES NOT RETURN 
KM REfERENCED E'ROM 1995 PITTMAN WA~~H tiS RESTUDY BY NIMBUS 
KM "MODIE'IED TO RETAIN 10% Of ACTUAL DIVERTED fLOW TO DIVERT LATER AT ""DVROSE"" 
[JT DVE'ITT 
DI 0 3586 3710 3835 3961 5795 -7737 
DQ 0 1554 1618 1681 1747 2774 3933 

KK DVROSE 
KM DIVERSION NORTH ACROSS ST. ROSE PARKWAY (fORMERLY LAKE MEAD DRIVE) 
KM DIVERSION BYPASSES LDCDB VIA BASIN D5A AND COMBINES AT PT29 
KM REfERENCED E'ROM 1995 PITTMAN WASH tiS RESTUDY BY NIMBUS 
DT DVROSE 
DI 0 
DQ 0 
* 

RPT8 

1673 
359 

1721 
371 

1770 
384 

L214 
396 

KK 
KM 
RM 

ROUTE BYPASS E'ROM DVROSE AT PT8 TO PT25 
6 0.49 0.150 

* 

16 

3021 
[>79 

3803 
774 

DUCK5.0UT 
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0 0 

• 

• 

• 

LINE 

501 
502 
503 
504 
505 

506 
507 
508 

509 
510 
511 

512 
513 
514 

515 
516 
517 

518 
519 
520 

521 
522 
523 
524 
525 

526 
527 
528 

529 
!'>30 
!'>31 

HEC-1 INPUT 

ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK 
BA 
PB 
LS 
UD 

D4A 
1. 873 
2.80 

0 
0.245 

83.8 0.0 

* 
* 
* 

THE FOLLOWING COMBINE POINT IS ADDED TO CLARIFY THE EXISTING FLOWS 
BETWEEN LAS VEGAS BLVD AND PT25(B) 

KK 
KM 
HC 

PT25A COMBINES FLOWS WEST OF LAS VEGAS BLVD 
"COMBINE PT24, BASIN D4A, AND BYPA~:;s FROM PT8" 

3 

* 
* 

KK RDVI153 
KM RETURN FLOW PASSING THRU I153 AT E'T14 (IS15 0233) 
DR DVI153 
* 

KK RDVI153 
KM ROUTE DVI153 TO PT25 
RM 1 0.112 0.150 

KK RPT25 
KM ROUTE PT25 TO PT26 
RM 1 0.099 0.150 

KK PT25B 
KM COMBINE PT25A AND DVI153 
HC 2 

KK 
BA 
PB 
LS 
UD 

* 

D4B 
2.033 
2.80 

0 
0.243 

KK PT26 

83.8 8.0 

KM COMBINE PT25 AND BASIN D4 
HC 2 
•· 

KK RPT26 
KM ROUTE: PT26 TO LOWER DUCK CRE:E:K DETENTION BASIN (LDCDB) 
RM 1 0.083 0.150 

17 
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0 0 

• 

• 

• 

LINE 

532 
533 
534 

535 
536 
537 

538 
539 
540 
541 

542 
543 
544 

545 
546 
547 

548 
549 
550 
551 

552 
553 
554 
555 

556 
557 
558 
559 

560 
561 
562 

HEC-1 INf'UT 

ID ....... 1 ....... 2 ....... 3 ........ 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK RDV1154 
KM "RETURN E'LOW PASSING THRU I15 BRIDGE, 1154 (IS15 0315)" 
DR DV1154 
* 

KK RDV1154 
KM ROUTE DVI154 TO LAS VEGAS BLVD. 
RD 2700 ,0.007 0.015 0 TRAP 25 2 

* 

KK RDVI154 
KM ROUTE DVI154 E'ROM LAS VEGAS BLVD. TO PT27 
KM "2-78"" CMP (EQUIVALENT RECTANGULAR CHANNEL DETERMINED BY COMPARING VELOCITY) 
RD 1300 0.017 0.015 0 TRAP 28 0 
* 

KK RDV1155 
KM "RETURN E'LOW PASSING THRU I15 BRIDGE, 1155 (IS15 0359)" 
DR DV1155 
* 

KK RDV1155 
KM ROUTE DVI155 TO AGATE AVENUE 
RD 1100 0.01 0.040 0 TRAP lS 
* 

KK RDVI155 
KM ROUTE DVI155 E'ROM AGATE AVENUE TO LAS VEGA~~ BLVD. 
KM "3-10'x5' RCB, INCLUDES PORTION OE' TRAP CHANNEL" 
RD 1530 0.01 0.015 0 TRAP 30 

KK RDV1155 
KM ROUTE DVI155 E'ROM LAS VEGAS BLVD. TO f'TL7 

3 

0 

KM "2-96"" CMP (EQUIVALENT RECTANGULAR CHANNEL DETERMINED BY COMPARING VELOCITY) 
RD 800 0.006 0.015 0 TRAP 35 0 

KK RDV1155 
KM ROUTE DV1155 E'ROM LAS VEGAS BLVD. TO PT27 
KM "2-84"" CMP (EQUIVALENT RECTANGULAR CHANNEL DETERMINED BY COMPARING VELOCITY) 
RD 1100 0.012 0.015 0 TRAP 30 0 
* 

KK 
KM 
HC 
* 

PT27 
COMBINE DV1154 AND DVI155 

2 

18 
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0 0 

• 

• 

• 

LINE 

563 
564 
565 
566 

567 
568 
569 
570 

571 
572 
573 
574 
575 

576 
577 
578 

579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 

591 
592 
593 

594 
595 
596 
597 
598 

HEC-1 INE'UT 

ID ....... 1 ..•.... 2 ....... 3 ....•.. 4 ....... 5 ....•.. 6 .•••... 7 •.•.... 8 ....... 9 ...... 10 

KK 
KM 
KM 
RD 
* 

KK 
KM 
KM 
RD 
* 

KK 
BA 
PB 
LS 
UD 
* 

KK 
KM 
HC 
* 

KK 
KM 
RS 
sv 

SE 
SQ 
SQ 
SE 
SE 
KO 
* 

RPT27 
ROUTE PT27 TO LOWER DUCK CREEK DETENTION BASIN (LDCDB) 
"3-96"" CIPCP (EQUIVALENT RECTANGULAR CHANNEL)" 

1100 0.009 0.015 0 TRAP 56 0 

RPT27 
ROUTE PT27 TO LOWER DUCK CREEK DETENTION BASIN (LDCDB) 
3-8'x8' RCB (EQUIVALENT RECTANGULAR CHANNEL) 

570 0.004 0.015 0 TRAP 24 0 

B18C 
1. 259 

2.77 
0 

0.380 

f'T28 

7 5. 4 25.0 

"COMBINE PT26, PT27, AND BASIN B18C AT LDCDB" 
3 

LDCDB 
LOWER DUCK CREEK DETENTION BASIN 

1 STOR 0 
0 2.8 37.5 120.3 L29 340 

934 1061 1190 
2183 2184 2186 2188 2190 2192 
2202 2204 2206 

0 126 6.'i4 182.'i 3310 4310 
7.528 8018 8480 
2183 2184 2186 2188 2190 2192 
2202 2204 2206 

1 

453.8 

2194 

5118 

2194 

KK RLDCDB 

570 689 

2196 2198 

.'iSle> 6437 

2196 2198 

KM ROUTE THE OUTFALL FROM THE LOWER DUCK CREEK DETENTION BASIN TO PT29 
RD 1100 0.004 0.01.'i 0 TRAP 46 1.5 
* 

KK D.'iA 
BA 1.32.'i 
PB 2.79 
LS 0 88.0 15.0 
UD 0.3SO 
* 

19 

810 

2200 

7004 

2200 

DUCK5.0UT 
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0 0 

• 

• 

• 

LINE: 

599 
600 
601 

602 
603 
604 

605 
606 
607 

608 
609 
610 

611 
612 
613 

614 
615 
616 
617 
618 

619 
620 
621 

622 
623 
624 

625 
626 
627 

628 
629 
630 
631 
632 

HE:C-1 INPUT 

ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK 
KM 
RM 

RD5A 
ROUTE: BASIN D5A TO PT29 

1 0.12 0.150 

KK RDVROSE 
KM RETURN FLOW CROSSING ST. ROSE PARKWAY (FORME:RLY LAKE MEAD DRIVE) 
DR DVROSE 
* 

KK RDVROSE 
KM ROUTE DIVERSION DVROSE TO PT29 
RM 6 0. 4 9 0.150 
* 

KK PT29 
KM "COMBINE: BASIN D5A, BYPASS FROM DVROSE:, AND OUTFALL FROM LDCDB" 
HC 3 

KK RPT29 
KM ROUTE PT29 TO PT30 
RD 1800 o. 011 0.015 0 TRAP 46 1.5 
* 

KK B16B 
BA 0.701 
PB 2. 77 
LS 0 83.1 3L.0 
UD 0.380 
* 

KK RB16B 
1\'M ROUTE BASIN B16B TO PT30 
RD 1900 0.008 0.015 0 TRAP 0 50 
* 

KK PTJO 
KM COMBINE PT29 AND BASIN B16B 
HC 2 
* 

KK RPT30 
KM ROUTE PT30 TO PTJ1 
RD 2900 0.005 0.015 0 TRAP 20 3 
* 

KK B16A 
BA 0.906 
PB 2.77 
LS 0 78.2 17.0 
IJ[l 0.710 
* 

20 
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DUCK5.0UT 

0 0 
HEC-1 INPUT PAGE 19 

• LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

633 KK D58 
634 SA 0.602 
635 PB 2.77 
636 LS 0 82.8 46.0 
637 UD 0. 710 

* 

638 KK PT31 
639 KM "COMBINE PT30, BASINS 816A AND D58" 
640 HC 3 

* 

641 KK RPT31 
642 KM ROUTE PT31 TO PT32 
643 RD 3200 0.016 0.015 0 TRAP 15 1 

* 

644 KK PT32 
645 KM COMBINE PT23 AND PT31 AT DUCK CREEK/MIDDLE BRANCH BLUE DIAMOND CONFLUENCE 
646 HC 2 

* 

647 KK RPT32 
648 KM ROUTE PT32 TO PT34 
649 RD 2700 0.009 0.015 0 TRAP 70 2 

* 

650 KK HYDR02 
651 KM INFLOW HYDROGRAPH 
652 KM "PT C-11 REFERENCED FROM '"'LOMR FOR AREA DOWNSTREAM OF UPPER BLUE DIAMOND D. 8 
653 KM "SEE COMBINATION POINT C-11, DARF RATIO 0.98 OF HEC-1 FROM REFERENCED LOMR" 
654 BA 0.380 
655 QI 0 0 0 0 0 0 0 0 0 0 • 656 (11 0 0 0 0 0 0 0 0 0 0 
657 QI 0 0 0 0 0 0 0 0 0 0 
658 QI 0 0 0 0 0 0 0 0 0 0 
659 QI 0 0 1 3 5 9 14 19 23 27 
660 QI 30 3,2 .33 33 32 31 29 28 27 27 
661 QI 27 27 32 36 36 35 33 31 29 26 
662 QI 24 22 20 19 17 16 15 14 13 12 
663 QI 11 10 9 8 8 7 6 6 5 5 
664 QI 4 4 4 3 3 3 3 3 2 2 
665 QI 2 2 2 2 2 2 1 1 1 1 
666 QI 1 1 1 1 1 1 1 1 1 1 
667 QI 1 1 1 1 1 1 1 0 0 0 
668 QI 0 0 0 0 0 0 0 0 0 0 
669 QI 0 0 0 0 0 0 0 0 0 0 
670 QI 0 0 0 0 0 0 0 0 0 0 
671 QI 0 0 0 0 0 0 0 0 0 0 
672 QI 0 0 0 0 0 0 0 0 0 0 
673 QI 0 0 0 0 0 0 0 0 0 0 
674 QI 0 0 0 0 0 0 0 0 0 0 
675 C.! I 0 0 0 0 0 0 0 0 0 0 
676 (ll 0 0 0 0 0 0 0 0 0 0 

• 
21 



D D 

• 

• 

• 

LINE 

677 
678 
67 9 
680 
681 
682 
683 
684 

685 
686 
687 

688 
689 
690 
691 
692 

693 
694 
695 

696 
697 
698 

699 
700 
701 

702 
703 
704 

705 
706 
707 

708 
709 
710 
711 
712 

HEC-1 INE'UT 

IDo o o o o o o1o o o o o o o2o o o o o o o3o o o o o o o4o o o o o o o5o o o o o o o6o o o o o o o 7 o o o o o o o8o o o o o o o 9o o o o o o10 

QI 
QI 
QI 
QI 
QI 
QI 
QI 
QI 
* 

KK 
KM 
RM 

* 

KK 
BA 
PB 
LS 
UD 

KK 
KM 
HC 
* 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

RHYDR02 
ROUTE HYDR02 TO PT33W 

8 Oo76 Oo150 

812 
Oo969 

2o 77 
0 68o4 1.0 

Oo390 

E'T33W 
COMBINE HYDR02 AND BASIN 812 

2 

KK RDVBD7 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

KM "RETURN FLOW SPLIT, DVBD7, FROM MIDDLE BRANCH " 
DR DVBD7 

* 

KK RDVBD7 
KM ROUTE DVBD7 TO E'T33 
RM 2 Oo2 Oo150 

* 

KK PT33 
KM COMBINE PT33W AND DVBD7 
HC 2 
* 

KK RPT33 
KM ROUTE PT33 TO PT34W 
RM 4 Oo3 Oo100 

* 

KK B15A 
BA Oo959 
PB 2077 
LS 0 77o6 14o0 
UD Oo500 
* 

22 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
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D D 

• 

• 

• 

LINE 

713 
714 
715 

716 
717 
718 

719 
720 
721 
722 
723 

724 
725 
726 

727 
728 
729 
730 
731 

732 
733 
734 

735 
736 
737 

738 
739 
740 
741 
742 

743 
744 
745 

DUCK5.0UT 

HEC-1 INPUT PAGE 21 

ID ....... 1 ....... 2 ....... 3 .•..... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK PT34W 
KM COMBINE PT33 AND BASIN B15A 
HC 2 
* 

KK PT34 
KM COMBINE PT34W AND PT32 
HC 2 

KK MNWB 
BA 0. 442 
PB 2.77 
LS 0 85.0 2.0 
UD 0.742 

* 

KK RMNWB 
KM ROUTE MNWB NORTH ALONG 115 TO PT35 
RD 2200 0.007 0.025 0 TRAP 20 10 
* 

KK MNWC 
BA 0.596 
E'B 2.77 
LS 0 85.0 7.0 
UD 0.738 
* 

KK PT35 
KM COMBINE BASINS MNWB AND MNWC 
HC 2 

KK RE'T35 
KM ROUTE PT35 TO PT36 
RM 1 0.055 0.150 
* 

KK MNWD 
BA 0.078 
PB 2.77 
L'' •' 0 85.0 13.0 
UD 0.321 
* 

KK PT36 
KM COMBINE PT35 AND BASIN MNWD 
HC 2 
* 

23 



DUCK5.0UT 

0 0 
HEC-1 INPUT PAGE 22 

• LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 1 0 

746 KK RPT36 
747 KM ROUTE PT36 TO PT37 
748 RM 2 0.192 0.150 

* 

749 KK MC2 
750 BA 0.919 
751 PB 2.77 
752 LS 0 74.9 28.0 
753 UD 0.873 

754 KK PT37 
755 KM COMBINE PT36 AND BASIN MC2 
756 HC 2 

* 

757 KK RPT37 
758 KM ROUTE PT37 TO PT38 
759 RD 5200 0.01 0.015 0 TRAE' 20 2 

760 KK B10A 
761 BA 1. 601 
762 E'B 2.77 
763 L'' ., 0 74.9 32.0 
764 UD 0.217 

* 

765 KK PT38 
766 KM COMBINE PT37 AND BASIN B10A 
767 HC 2 

* • 768 KK RPT38 
769 KM ROUTE PT38 TO PT39 
770 RD 2100 0.002 o. o1c, 0 TRAP 20 2 

771 KK PT39 
772 KM COMBINE PT34 AND PT38 
773 HC: 2 

* 

774 KK RFT39 
775 KM ROUTE PT39 TO PT40 
776 RD 2500 0.006 0.025 0 TRAP 70 2 

* 

• 
24 



0 0 

• 

• 

• 

LINE 

777 
77B 
779 
7BO 
7B1 

7B2 
783 
7B4 

785 
786 
7B7 

788 
789 
790 
791 
792 

7 93 
794 
795 

796 
797 
798 

799 
800 
801 
802 
803 

804 
BOS 
806 

807 
SOB 
809 

DUCK5.0UT 

HEC-1 INPUT PAGE 23 

ID ...•... 1 ......• 2 .•..... 3 .•..•.. 4 ....... 5 .....•. 6 ....•.. 7 •...... B •••.•.. 9 •....• 10 

KK 06 
BA 1. 564 
PB 2.77 
LS 0 7B.3 43.0 
UD 0.500 

* 

KK PT40 
KM COMBINE PT39 AND BASIN 06 
HC 2 
* 

KK RPT40 
KM ROUTE PT40 TO PT41 
RM 1 O.OB 0.200 

* 

KK 07 
BA O.B50 
PB 2.77 
LS 0 77.3 23.0 
UD 0. 710 

KK E'T41 
KM COMBINE E'T4 0 AND BASIN D7 
HC 2 

* 

KK RPT41 
KM ROUTE PT41 TO PT42 
RD 4150 0.006 0.015 0 TRAP 50 0 

* 

KK DB 
BA 1.258 
PB 2.77 
LS 0 77.8 34.0 
UD 0.230 

KK RD8 
KM ROUTE BASIN DB TO PT42 
RM 1 0.088 0.150 

* 

KK PT42 
KM COMBINE PT41 AND BASIN DB 
HC 2 
* 



DUCK5.0UT 

0 0 
HEC:-1 INPUT PAGE 24 

• LINE 10 ••••... 1 .....•. 2 .....•. 3 ••..... 4 .•.•.•. 5 .•..... 6 •••.... 7 ...•... 8 .•..... 9 ..•... 10 

810 KK RPT42 
811 KM ROUTE PT42 TO PT44 
812 RD 3650 0.011 0.015 0 TRAP 28 2 

* 

813 KK BlOB 
814 BA 0.848 
815 PB 2.77 
816 LS 0 74.9 44.0 
817 UD 0.687 

* 

818 KK RBlOB 
819 KM ROUTE BASIN BlOB TO PT43 
820 RM 6 0. 46 0.100 

* 

821 KK D9A 
822 BA 0.861 
823 PB 2.77 
824 LS 0 72.8 16.0 
825 UD 1.100 

826 KK PT43 
827 KM COMBINE BASINS BlOB AND D9A 

828 HC 2 

* 

829 KK RPT43 
830 KM ROUTE PT43 TO PT44 
831 RD 4050 0.01 0.016 0 TRAP 0 16 

* • 832 KK PT44 
833 KM COMBINE PT42 AND PT43 
834 HC 2 

835 KK RPT4 4 
836 KM ROUTE PT44 TO E'T45 
837 RM 1 0.119 0.150 

838 KK D9B 
839 BA 1. 54 4 
840 PB 2.77 
841 LS 0 77.8 17.0 
842 UD o. 410 

* 

• 
26 



0 0 

• 

• 

• 

LINE 

843 
844 
845 

846 
847 
848 

849 
850 
851 
852 
853 

854 
855 
856 

857 
858 
859 

860 
861 
862 
863 
864 
865 
866 

867 
868 
869 
870 
871 

872 
873 
874 
875 
876 
877 
878 
879 

HEC-1 INPUT 

ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK 
KM 
HC 
* 

KK 
KM 
RM 
* 

KK 
BA 
PB 
LS 
UD 

* 

KK 
KM 
HC 

KK 
KM 
RD 
* 

KK 
KM 
KM 
BA 
PB 
LS 
UD 
* 

KK 
KM 
DT 
DI 
DQ 
* 

KK 
KM 
KM 
RS 
SV 
SQ 
ss 
KO 

PT45 
COMBINE PT44 AND BASIN D9B 

2 

RPT45 
ROUTE PT45 TO PT46 

2 0.184 0.150 

010 
2.508 

2.77 
0 

0.440 

PT46 

79.0 33.0 

COMBINE PT45 AND BASIN 010 
2 

RPT46 
ROUTE f'T46 TO f'T48 

2500 0.018 0.035 

MC 

0 TRAE' 

"TLAG AND AREA CALCULATED, CN REFERENCE:[) FROM 1996 MPU" 
THERSFORS NO INCRSASS IN PERCENT IME'SRVIOUc~ 

2.804 
2.77 

0 91.0 
0.244 

TO RAW 
[l!VSRT 
TO RAW 

FLOW WHICH BYPASSES OBTENTION BASIN 

0 
0 

MCDB 

100 
40· 

500 
100 

1000 
200 

2000 
400 

3000 
570 

MCCARRAN AIRPORT DSTSNTION FACILITISS 
SIMULATION OF TWO DETSNTION SASINe~ - MCCARRAN 

1 STOR -1 
0 8 40 70 100 160 
0 30 40 55 65 80 
0 2 6 8 12 
1 

27 

4000 
760 

SAST AND SE'SNCSR 

210 500 
85 87 
15 16 

DUCK5.0UT 

PAGE 25 



0 0 

• 

• 

• 

LINE 

880 
881 
882 

883 
884 
885 

886 
887 
888 

889 
890 
891 

892 
893 
894 
895 
896 

897 
898 
899 

900 
901 
902 
903 
904 

905 
906 
907 
908 

909 
910 
911 

HEC-1 INPUT 

ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK 
KM 
RD 
* 

RMCDB 
ROUTE OUTFALL FROM MCDB TO PT47 

3300 0.006 0.013 0 CIRC 0 

KK RTORAW 
KM FLOW BYPASSING THE MCCARRAN DETENTION FACILITIES RETURNED IN RAWHIDE CHANNEL 
DR TORAW 
* 

KK 
KM 
HC 
* 

KK 
KM 
RD 
* 

KK 
BA 
PB 
LS 
UD 

KK 
KM 
HC 

KK 
BA 
E'B 
LS 
UD 
* 

KK 
KM 
KM 
RD 
* 

KK 
KM 
HC 

PT47 
COMBINE OUTFALL FROM MCCARRAN DETENTION FACILITIES AND BYPASSED FLOW 

2 

RPT47 
ROUTE PT47 THRU RAWHIDE CHANNEL TO PT48W 
15700 0.015 0.015 0 TRAP 

RH 
1.355 
2.77 

0 
0.340 

PT48W 

72.0 6.0 

COMBINE PT47 AND BASIN RH 
2 

B20 
0. 790 
2.77 

0 
0.710 

RB20 

82.4 8.0 

ROUTE BASIN B20 TO PT48 
MUSKINGUM ROUTING UNSTABLE 

1800 0.017 0.030 0 

PT48 

TRAP 

"COMBINE PT46, PT48W, AND BASIN B20" 
3 

28 

11 1.5 

30 10 

DUC:K5.0UT 
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0 0 
HEC-1 INPUT PAGE 27 

• LINE 10 •••.... 1 ....... 2 •...... 3 ..•••.. 4 ....... 5 ....... 6 .••••.. 7 ....... 8 ....... 9 ....•. 10 

912 KK RPT48 
913 KM ROUTE PT48 TO PT50 
914 RM 1 0.067 0.150 

915 KK 012 
916 BA 0.176 
917 PB 2.77 
918 LS 0 77.8 7.0 
919 UO 0.710 

920 KK R012 
921 KM ROUTE BASIN 012 TO PT49 
922 KM MUSKINGUM ROUTING UNSTABLE 
923 RO 1850 0.044 0.150 0 TRAP 50 10 

* 

924 KK OllA 
925 BA 0.159 
926 PB 2.77 
927 LS 0 77.3 5.0 
928 UD 0.160 

929 KK E'T49 
930 KM COMBINE BASINS Dl2 AND D11A 
931 HC 2 

* 

932 KK RE'T49 
933 KM ROUTE E'T4 9 TO E'T50 
934 KM MUSKINGUM ROUTING UNSTABLE • 935 RD 1050 0.019 0.150 0 TRAP 45 10 

* 

936 KK E'T50 
937 KM COMBINE PT48 AND E'T4 9 
938 HC: 2 

* 

939 KK RPT50 
940 KM ROUTE PT50 TO E'T51 
941 RD 7000 0.003 0.015 0 TRAP 60 2 

* 

942 KK DllB 
943 BA 0.987 
944 E'B 2.77 
945 LS 0 82.2 12.0 
946 UD 0.220 

• 
29 



0 0 

• 

• 

• 

LINE 

947 
948 
94 9 
950 

HEC-1 INE'UT 

ID ....... 1 ....... 2 ••• , ••• 3 ••••••• 4 ••••••• 5 ....... 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10 

KK 
KM 
He 
zz 

PT51 
COMBINE PT50 AND BASIN DllB 

2 

30 

DUCKS.OUT 
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0 0 
SCHEMATIC DIAGRAM OF STREAM NETWORK 

INPUT 

•

NE (V) ROUTING (--->) DIVERSION OR PUMP FLOW 

0. ( . ) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED fLOW 

26 813A 
v 
v 

39 R813A 

42 8138 

47 PTl. .......... . 

50 

53 

58 

63 
61 

66 

69 

•:: 
77 

82 

88 
86 

v 
v 

RPT1 

817 

PT2 ........... . 

DV8D2 
v 
v 

RPT2 

-------:-> DV8D2 

813C 

PT3 ........... . 

DV8D3 
v 
v 

RPT3A 

-------> 

.-------> 
DV8D4 

v 
v 

DV8D3 

DV8D4 

91 RPT38 

94 811S 

100 HYDR01 

135 PT4 ....................... . 
v 
v 

140 RPT4A 

147 
143 

150 

158 

.-------> 
DV8D7 

v 
v 

RPT48 

DV8D7 

8148 

PT22W ........... . 

31 
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161 

172 
170 

175 

180 
178 

183 

186 

191 

194 

199 

202 

205 

213 

218 

223 

226 

229 

234 

237 

240 

245 

248 

251 

259 

D012A 
v 
v 

RD012A 

.-------> DVI151 
DVI151 

v 
v 

RI151 

.-------> DVI152 
OVI152 

v 
v 

RI152 

DOl 
v 
v 

R001 

[)005 

PT9 ........... . 
v 
y, 

R0005 

002 
v 
v 

RD02 

D03 

004 

E'TlO ........... . 
v 
v 

RE'T10 

D006 

PTll ....................... . 
v 
v 

RPTll 

D2A 

PT12 ....................... . 
v 
v 

RPT12 

D2B 

PT13 •........... 
v 
v 

RPT13 

32 
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270 

275 

280 
278 

283 

286 

291 

294 

299 

302 

305 

313 

316 

321 

324 

329 

334 

337 

340 

345 

350 
348 

353 

.356 

006 
v 
v 

RD06 

D3 

PT14 •.•.........•.•... · ....... · · · · · .. · · · 

.-------> DVI153 
DVI153 

v 
v 

RPT14 

DlA 
v 
v 

RDlA 

D18 

PT15 ........... . 
v 
v 

RPT15 

DlC 

PT16 ........... . 
v 
v 

RPT16 

OlD 
v 
v 

RDlD 

DlE: 

DlF 

PT17 ................................... . 
v 
v 

RPT17 

818A 

PT18 .•...................... 

.-------> DVI154 
DVI154 

v 
v 

RPT18 

8188 

33 
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363 
361 

367 

372 
370 

375 

378 

385 
383 

388 
386 

389 

392 

395 

398 

404 

409 

414 
412 

415 

420 
418 

421 

424 

427 

430 

435 

443 

.<-------
DVBD2 

v 
v 

RDVBD2 

PT19 •••••••••••••••••.•••••• 

.-------> DVI155 
DVI155 

v 
v 

RPT19 

B14A 

.<-------
RDVBD3 

DVBD2 

DVBD3 

.<-------
RDVB[l4 

. "' E'T20 ••••••.•..•• 
v 
v 

RDVBD4 

PT21 •••••••••••••.•••••••••• 

PT22 •••••••.•••• 
v 
v 

RPT22 

8158 

PT23 •••••••.•••• 

.<------- DVI151 
RDVI151 

v 
v 

RDVI151 

.<------- DVI152 
RDVI152 

v 
v 

RDVI152 

E'T24 •••..••••••• 
v 
v 

RPT24 

D009 
v 
v 

RD009 

[)004 

PT5 ••••••.••••• 

34 
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446 

454 

457 

460 

465 

470 

473 

476 

481 

488 
484 

495 
4 91 

501 

506 

511 
509 

512 

515 

518 

521 

526 

529 

534 
532 

538 

v 
v 

RPT5 

008 

PT6 ........... . 
v 
v 

RPT6 

DOlO 

007 

PT7 ...............•........ 
v 
v 

RPT7 

D012B 

PT8 ........... . 

-------> DVPITT 
DVPITT 

.-------> DVROSE 
DVROSE 

v 
v 

RPT8 

D4A 

PT25A .................. · ..• · · 

.<------- DVI153 
RDVI153 

v 
v 

RDVI153 
v 
v 

RPT25 

E'T25B ........... . 

D4B 

PT26 ....... ; ... . 
v 
v 

RE'T26 

.<------- DVI154 
RDVI154 

v 
v 

RDVI154 
v 
v 

RDVI154 
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545 

548 

552 

556 

560 

563 

567 

571 

576 

579 

591 

.>94 

599 

604 
602 

605 

608 

611 

614 

619 

622 

625 

628 

633 

.638 

.<------- DVI155 
RDVI155 

v 
v 

RDVI155 
v 
v 

RDVI155 
v 
v 

RDVI155 
v 
v 

RDVI155 

PT27 ..... .' ....• ·. 
v 
v 

RPT27 
v 
v 

RPT27 

Bl8C 

E'T28 ..................•..... 
v 
v 

LDCD8 
v 
v 

RLDCDB 

D5A 
v 
v 

ROSA 

.<------- DVROSE 
RDVROSE 

v 
v 

RDVROSE 

PT29 ....................... . 
v 
v 

RE'T29 

8168 
v 
v 

RB16B 

E'T30 .•.......... 
v 
v 

RE'T30 

816A 

058 

E'T31 .•................ · ..... 
v 
v 
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641 

647 

650 

685 

688 

693 

698 
696 

699 

702 

705 

708 

713 

719 

724 

727 

732 

738 

743 

746 

749 

754 

757 

.760 

RPT31 

PT32 •........... 
v 
v 

RPT32 

HYDR02 
v 
v 

RHYDR02 

812 

PT33W •..•.••....• 

.<-------
RDVBD7 

v 
v 

RDVBD7 

['T33 •........... 
v 
v 

RPT33 

B15A 

PT34W .•......•... 

PT34 ........... . 

MNWB 
v 
v 

RMNWB 

MNWC 

PT35 ....•....... 
v 
v 

RPT35 

MNWD 

PT36 ........... . 
v 
v 

RPT36 

MC2 

PT37 ...........• 
v 
v 

RPT37 

B10A 

DUCK5.0UT 
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765 

771 

774 

777 

782 

785 

788 

793 

796 

799 

804 

807 

813 

818 

821 

826 

829 

832 

835 

838 

843 

846 

849 

857 

PT38 ........... . 
v 
v 

RPT38 

PT39 •.•......... 
v 
v 

RPT39 

06 

PT40 ...•.....•.. 
v 
v 

RPT40 

07 

PT41 ..••...•.. · .. 
v 
v 

RPT41 

DB 
v 
v 

RD8 

PT42 ..........•. 
v 
v 

RPT42 

BlOB 
v 
v 

RBlOB 

09A 

PT43 ........... . 
v 
v 

RPT43 

PT44 ........... . 
v 
v 

RPT44 

D9B 

PT45 ........... . 
v 
v 

RPT45 

010 

PT46 ....... : ... . 
v 
v 

RPT46 

OUCK5.0UT 
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867 

872 

880 

885 
883 

886 

889 

892 

897 

900 

905 

909 

91.'5 

920 

924 

929 

932 

936 

MC 

.-------> TO RAW 
TO RAW 

v 
v 

MCDB 
v 
v 

RMCDB 

.<-------
RTORAW 

PT47 •••••••••••• 
v 
v 

RPT47 

RH 

PT48W •••••••••••• 

820 
v 
v 

RB20 

PT48 •••••••••••••••••.•••••• 
v 
v 

RPT48 

D12 
v 
v 

RD12 

DllA 

PT49 •••••••••••• 
v 
v 

RPT49 

PT50 •••••••••••. 
v 
v 

939 RPT50 

942 DllB 

94 7 PT51. ••••••••••• 

(***) RUNOff ALSO COMPUTED AT THIS LOCATION 

• 
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0 0 
HEC1 S/N: 1333000362 HMVen>ion: 6. 40 

~*************************************: 
* 
* 
* 
* 
* 
* 

FLOOD HYDROGRAPH PACKAGE 
SEPTEMBER 1990 

VERSION 4.0 

RUN DATE 03/21/2002 TIME 

(HEC-1) * 
* 
* 
* 

09:09:37 * 
* 

***************************************** 

Data File: duck5.txt 

DUCK CREEK/BLUE DIAMOND WASHES FIS RESTUDY 
"G.C. WALLACE, INC. BY MJL" 
DUCK5.XLS 

DUCK5.0UT 

**************************** 
* 
* 
* 
* 
* 
* 

U.S. ARMY CORPS OF ENGI 
HYDROLOGIC ENGINEERING 

609 SECOND STREET 
DAVIS, CALIFORNIA 95 

(916) 756-1104 

**************************** 

"MODEL BASED FROM HEC-1 FILE, BDE100UN, FROM 1991 LAS VEGAS VALLEY FIS" 
"BY JAMES M. MONTGOMERY CONSULTING ENGINEERS, INC." 

IT 

JP 

JR 

UPDATED PRECIPITATION VALUES 
% IMPERVIOUS ADDED TO LS CARD FOR DEVELOPMENT SINCE 1990 
ADDITIONAL DIVERSION~> ADDED 
DESIGN STORM = 100-YEAR 6-HOUR STORM 
STORM DISTRIBUTION = ~~DN5 

JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES: 

AREA (SQUARE MILES) 
12 - 16 0.832 
16- 20 0.804 
20- 30 0.765 
30- 40 0.725 
40 - 50 0.695 
50 -100 0.640 
100 - 150 0.580 
150 - 200 0.530 

DARF 

OUTPUT CONTROL VARIABLES 
IPRNT 5 
IPLOT 0 
QSCAL 0. 

HYDROGRAPH TIME DATA 
NMIN 5 

I DATE 1 0 
I TIME 0000 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 

MINUTES IN COMPUTATION 
STARTING DATE 
STARTING TIME 

INTERVAL 

NQ 120 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 0955 ENDING TIME 
I CENT 19 CENTURY MARK 

COMPUTATION INTERVAL 
TOTAL TIME BASE 

.08 HOURS 
9. 92 HOURS 

ENGLISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

MULTI-PLAN OPTION 
NPLAN 

MULTI-RATIO OPTION 

SQUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

1 NUMBER OF PLANS 

RATIOS OF PRECIPITATION 
.83 .80 .76 .73 .69 . 64 . 58 .53 

~* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~·· *** *** *** *** *** *** ~·* *** *** *** *** *** *** 
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.9 KK 

590 KO 

581 RS 

582 SV 

584 SE 

586 SQ 

588 SE 

• 
WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

.RNING 

WARNING 

************** 

* 
* LDCDB * 
* 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRIC 

1 
STOR 

.oo 

.00 X 

STORAGE 

ELEVATION 

DISCHARGE 

ELEVATION 

. 0 
934.0 

2183.00 
2202.00 

0. 
7528. 

2183.00 
2202.00 

NUMBER OF SUBREACHES 
TYPE OF INITIAL CONDITION 
INITIAL CONDITION 

WORKING R AND D COEFFICIENT 

2.8 
1061.0 

2184.00 
2204.00 

126. 
8018. 

2184.00 
2204.00 

37.5 
1190.0 

2186.00 
2206.00 

654. 
8480. 

2186.00 
2206.00 

120.3 

2188.00 

1825. 

2188.00 

k** 

229.0 340.0 453.8 570.0 

2190.00 2192.00 2194. 00 2196.00 

3310. 4310. 5118. 5815. 

2190.00 2192.00 2194.00 2196.00 

COME'LITED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE 
OUTFLOW 

ELEVATION 

.00 

. 00 
2183.00 

2.80 
126.00 

2184.00 

37.50 
654.00 

2186.00 

120.30 
1825.00 
2188.00 

229.00 
3310.00 
2190.00 

STORAGE 
OUTFLOW 

ELEVATION 

934.00 
7528.00 
2202.00 

1061.00 
8018.00 
2204.00 

1190.00 
8480.00 
2206.00 

ROUTED OUTFLOW 8505.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8704.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8902.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9100.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9297.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9491.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9682.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTE'LOW 9868.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTE'LOW 10048.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 10222.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 10388.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 10545.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTfLOW 10692.) IS GREATER THAN MAXIMUM OIITFLOW 

ROUTED OUTFLOW 10829.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 10955.) IS GREATER THAN MAXIMUM OUTfLOW 

ROUTED OUTFLOW 11069.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 11172.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTE'LOW 11262.) IS GREATER THAN MAXIMUM OUTFLOW 

41 

340.00 
4310.00 
2192.00 

453.80 
5118.00 
2194.00 

570.00 
5815.00 
2196.00 

689.00 
6437.00 
2198.00 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN ~~TORAGE-OUTfLOW TABLE 

8480.) IN STORAGE-OUTfLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

DUCK5.0UT 

689.0 

2198.00 

6437. 

2198.00 

810.00 
7004.00 
2200.00 



WARNING 

WARNING 

.ING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

•

NING 

NING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

ROUTED OUTE'LOW 

DUCK5.0UT 

11341.) IS GREATER THAN MAXIMUM OIJTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

11407.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

11460.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

11501.) IS GREATER THAN MAXIMUM OIJTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

11529.) IS GREATER THAN MAXIMUM OIJTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

11544.) IS GREATER THAN MAXIMUM OIJTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

11547.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

11537.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

11516.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

11482.) IS GREATER THAN MAXIMUM OIJTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

11438.) IS GREATER THAN MAXIMUM OIJTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

11384.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

11321.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

11249.) IS GREATER THAN MAXIMUM 'oUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

11169.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

11081.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

10986.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

10883.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

10773.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

10656.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

10532.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

10402.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

10265.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

10124.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

9978.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

·9829.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

*************************X*********X************~***************k*k**k*k********k******i******************************** 

HYDROGRAPH AT ~~TATION 

PLAN 1, RATIO = 
LDCDB 

.83 

************************************************************************************************************************ 

* 
DA MON HRMN ORD OUTE'LOW STORAGE STAGE * DA MON HRMN ORD OUTE'LOW STORAGE 

1 
1 
1 
1 
1 
1 
1 

. 1 

1 
1 
1 
1 

e! 
1 
1 
1 

0000 1 
0005 2 
0010 3 
0015 4 
0020 5 
0025 6 
0030 7 
0035 8 
0040 9 
0045 10 
0050 11 
0055 12 
0100 13 
0105 14 
0110 15 
0115 16 
0120 17 
0125 18 

0. 
0. 
2. 
8. 

21. 
41. 
66. 
91. 

113. 
127. 
129. 
129. 
128. 
122. 
113. 
104. 

97. 
93. 

* 
.0 2183.0 * 
.0 2183.0 * 
.0 2183.0 * 
.2 2183.1 * 
.5 2183.2 * 
.9 2183.3 * 

1.5 2183.5 * 
2.0 2183.7 * 
2.5 2183.9 * 
2.8 2184.0 * 
3.0 2184.0 * 
3.0 2184.0 * 
2.9 2184.0 * 
2.7 2184.0 * 
2.5 2183.9 * 
2.3 2183.8 * 
2.2 2183.8 * 
2.1 2183.7 * 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0320 41 
0325 42 
0330 4 3 
0335 44 
0340 45 
034~) 46 
0350 47 
035S 4 8 
04 00 4 9 
040S SO 
0410 S1 
0415 52 
0420 53 
042S S4 
0430 55 
0435 56 
0440 57 
0445 58 

42 

724. 
852. 

1010. 
1207. 
14 41. 
1695. 
194 4. 
2176. 
2396. 
2608. 
2811. 
3007. 
3201. 
3372. 
3522. 
3696. 
3902. 
4147. 

42.4 
51 .. 5 
62.7 
76.6 
93.1 

111.1 
129.0 
146.0 
162.1 
177.6 
192.5 
206.8 
221.0 
235.9 
252.S 
271.8 
294.8 
321.9 

* 
STAGE * DA MON HRMN ORD OUTE'LOW STORA 

2186.1 * 
2186.3 * 
2186.6 * 
2186.9 * 
2187.3 * 
2187.8 * 
2188.2 * 
2188.S * 
2188.8 * 
2189.1 * 
2189.3 * 
2189.6 * 
2189.9 * 
2190.1 * 
2190.4 * 
2190.8 * 
2191.2 * 
2191.7. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0640 
0645 
0650 
0655 
0700 
0705 
0710 
071S 
0720 
0725 
0730 
0735 
0740 
0745 
07SO 
0755 
0800 
0805 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
9S 
96 
97 
98 

9297. 
9491. 
9682. 
9868. 

10048. 
10222. 
10388. 
10545. 
10692. 
10829. 
10955. 
11069. 
11172. 
11262. 
11341. 
11407. 
11460. 
11501. 

1418 
1472 
1525 
1577 
1628 
1676 
1722 
1766 
1807 
1845 
1881 
1912 
1941 
1966 
1988 
2007 
2022 
2033 



1 
1 

• 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0130 
0135 
0140 
0145 
0150 
0155 
0200 
0205 
0210 
0215 
0220 
0225 
0230 
0235 
0240 
0245 
0250 
0255 
0300 
0305 
0310 
0315 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

92. 
95. 

104. 
117: 
129. 
136. 
145. 
156. 
170. 
186. 
203. 
221. 
238. 
255. 
275. 
297. 
325. 
359. 
403. 
459. 
530. 
618. 

2.0 
2.1 
2.3 
2.6 
3.0 
3.5 
4.0 
4. 8 
5.7 
6.7 
7.9 
9.0 

10.1 
11.3 
12.6 
14.1 
15.9 
18.1 
21.0 
24.7 
29.3 
35.1 

2183.7 * 1 
2183.8 * 1 
2183.8 *' 1 
2183.9 * 1 
2184.0 * 1 
2184.0 * 1 
2184.1 * 1 
2184.1 * 1 
2184.2 * 1 
2184.2 * 1 
2184.3 * 1 
2184.4 * 1 
2184.4 * 1 
2184.5 * 1 
2184.6 * 1 
2184.6 * 1 
2184.8 * 1 
2184. 9 * 1 
2185.0 * 1 
2185.3 * 1 
2185.5 * 1 
2185.9 * 1 

0450 
0455 
0500 
0505 
0510 
0515 
0520 
0525 
0530 
0535 
0540 
0545 
0550 
0555 
0600 
0605 
0610 
0615 
0620 
0625 
0630 
0635 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

4404. 
4 656. 
4 934. 
5213. 
5470. 
5730. 
5969. 
6198. 
6431. 
6646. 
6866. 
7083. 
7292. 
7506. 
7708. 
7912. 
8113. 
8308. 
8505. 
8704. 
8902. 
9100. 

3~>3. 3 
388.8 
4L7. 9 
469.6 
512.5 
555.8 
599.4 
643.3 
687.9 
733.5 
780.5 
828.7 
878.2 
928.9 
980.7 

1033.6 
1087.4 
1142.0 
1197.1 
1252.5 
1307.9 
1363.2 

2192.2 + 

2192.9 * 
2193.5 ,, 
2194.3 * 
2195.0 * 
2195.8 * 
2196.5 * 
2197.2 * 
2198.0 * 
2198.7 * 
2199.5 * 
2200.3 * 
2201.1 * 
2201. 9 * 
2202.7 * 
2203.6 * 
2204.4 * 
2205.3 * 
2206.1 * 
2207.0 * 
2207.8 * 
2208.7 * 

1 
1 
1 
1 
1' 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0810 99 
0815 100 
0820 101 
0825 102 
0830 103 
0835 104 
0840 105 
0845 106 
0850 107 
0855 108 
0900 109 
0905 110 
0910 111 
0915 112 
0920 113 
0925 114 
0930 115 
0935 116 
0940 117 
0945 118 
0950 119 
0955 120 
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11529. 
11544. 
11547. 
11537. 
11516. 
11482. 
11438. 
11384. 
11321. 
11249. 
11169. 
11081. 
10986. 
10883. 
10773. 
10656. 
10532. 
10402. 
10265. 
10124. 

9978. 
9829. 

2041 
2045 
2046 
2043 
2037 
2028 
2016 
2001 
1983 
1963 
1940 
1916 
1889 
1861 
1830 
1797 
1763 
1726 
1688 
1649 
1608 
1566 

************************************************************************************************************************ 

PEAK E'LOW TIME MAXIMUM AVERAGE E'LOW 
6-HR 24-HR 72-HR 

(CE'S) (HR) 

11547. 8.33 
(CE'S)D 

(INCHES) 
(AC-E'T) 

8513. 
2.062 
4221. 

5292. 
2.119 
4337. 

5292. 
2.119 
4337. 

PEAK c:;TORAGE TIME MAXIMUM AVERAGE STORAGE 

(AC-E'T) 
2046. 

•

AK STAGE 

(E'EET) 
2219.28 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

.RNING 

WARNING 

WARNING 

(HR) 
8.33 

TIME 

(HR) 
8.33 

6-HR 

1297. 

6-HR 

2207.43 

24-HR 72-HR 

793. 793. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

2198.41 2198.41 

CUMULATIVE AREA = 38.38 SQ MI 

ROUTED OUTE'LOW 8552.) IS GREATER THAN MAXIMUM OUTE'LOW 

ROUTED OUTE'LOW 8736.) IS GREATER THAN MAXIMUM OUTE'LOW 

ROUTED OUTE'LOW 8918.) IS GREATER THAN MAXIMUM OUTE'LOW 

ROUTED OUTE'LOW 9098.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTE'LOW 9275.) IS GREATER THAN MAXIMUM OUTE'LOW 

ROUTED OUTE'LOW 9447.) IS GREATER THAN MAXIMUM OUTE'LOW 

ROUTED OUTE'LOW 9615.) IS GREATER THAN MAXIMUM OUTE'LOW 

ROUTED OUTE'LOW 9776.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTE'LOW 9930.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTE'LOW 10076.) IS GREATER THAN MAXIMUM OUTE'LOW 

ROUTED OUTE'LOW 10213.) IS GREATER THAN MAXIMUM OUTE'LOW 

ROUTED OUTE'LOW 10340.) IS GREATER THAN MAXIMUM OUTE'LOW 

ROUTED OUTE'LOW 10456.) IS GREATER THAN MAXIMUM OUTE'LOW 

ROUTED OUTE'LOW 10563.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTE'LOW 10658.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 10743.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTE'LOW 10816.) IS GREATER THAN MAXIMUM OUTFLOW 

43 

9.92-HRD 

5292. 
2.119 
4337. 

9. 92-HRD 

793. 

9.92-HRD 

2198.41 

8480.) IN STORAGE-OUTE'LOW TABLE 

8480.) IN STORAGE-OUTE'LOW TABLE 

8480.) IN STORAGE-OUTE'LOW TABLE 

8480.) IN STORAGE-OUTE'LOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTE'LOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTE'LOW TABLE 

8480.) IN STORAGE-OUTE'LOW TABLE 

8480.) IN STORAGE-OUTE'LOW TABLE 

8480.) IN STORAGE-OUTE'LOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTE'LOW TABLE 

8480.) IN STORAGE-OUTE'LOW TABLE 

8480.) IN STORAGE-OUTE'LOW TABLE 



WARNING 

.t-JING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

.NING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

DUCK5.0UT 

10878.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE:-OUTFLOW TABLE: 

10928.) IS GREATE:R THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE: 

10966.) IS GRE:ATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE: 

10992.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

11006.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

11008.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10998.) IS GRE:ATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10977.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE:-OUTFLOW TABLE 

10946.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10905.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10855.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10796.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10729.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10654.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10571.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10481.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE:-OUTFLOW TABLE: 

10384.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10279.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE:-OUTFLOW TABLE 

10168.) IS GREATE:R THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10049.) IS GRE:ATE:R THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

9925.) IS GRE:ATE:R THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

9795.) IS GRE:ATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE:-OUTFLOW TABLE: 

9660.) IS GREATER THAN-MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE: 

9521.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

9379.) IS GREATE:R THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

*************************~********************************************************************************************** 

HYDROGRAPH AT ~'TATION 

PLAN 1, RATIO = 
LDCDB 

.80 

************************~~********************************************************************************************** 

* 
DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 .i 
1 
1 
1 

0000 1 
0005 2 
0010 3 
0015 4 
0020 5 
0025 6 
0030 7 
0035 8 
0040 9 
0045 10 
0050 11 
0055 12 
0100 13 
0105 14 
0110 15 
0115 16 
0120 17 
0125 18 
0130 19 

0. 
0. 
2. 
8. 

21. 
4 0. 
64. 
88. 

109. 
124. 
127. 
127. 
124. 
115. 
106. 

97. 
90. 
85. 
83. 

* 
. 0 2183.0 * 
.0 2183.0 * 
.0 2183.0 * 
.2 2183.1 * 
.5 2183.2 * 
.9 2183.3 * 

1.4 2183.5 * 
2.0 2183.7. 
2.4 2183.9 * 
2.7 2184.0 * 
2.9 2184.0. 
2.9 2184.0 * 
2.7 2184.0 * 
2.6 2183.9 * 
2.3 2183.8 * 
2.2 2183.8 * 
2.0 2183.7 * 
1.9 2183.7 * 
1.9 2183.7 * 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1 
1 
1 
1 
1 
1 

0320 41 
0325 42 
0330 43 
0335 44 
034 0 4 5 
0345 46 
0350 47 
0355 4 8 
0400 49 
0405 50 
0410 51 
041!'> 52 
0420 !13 
0425 54 
04 30 !'>5 
0435 56 
0440 57 
0445 58 
0450 59 

44 

64 6. 
763. 
908. 

1090. 
1306. 
154 2. 
1777. 
1994. 
2~00. 

24 01. 
~596. 

L785. 
~971. 

316~. 

334 9. 
3505. 
3690. 
3912. 
4171. 

37.0 
45.2 
55.5 
68.3 
83.6 

100.3 
116.9 
132.7 
147.7 
162.4 
176.7 
190.6 
204.2 
218.2 
233.3 
250.6 
271.2 
295.8 
324.6 

STAGE * DA MON HRMN ORD OUTFLOW STORA 
* 

2186.0 * 
2186.2 * 
L186.4 * 
2186.7 * 
2187.1 * 
2187.5 * 
2187.9 * 
2188.2 • 
2188.5 * 
2188.8 • 
2189.0 * 
2189.3 * 
2189.5 * 
~189.8 * 
2190.1 * 
2190.4 * 
2190.8 * 
2191.2 • 
2191.7 * 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0640 
0645 
0650 
0655 
0700 
0705 
0710 
0715 
0720 
072!'> 
0730 
0735 
074 0 
0745 
0750 
0755 
0800 
0805 
0810 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
'J3 
94 
95 
96 
97 
98 
99 

8918. 
9098. 
9275. 
94 47. 
9615. 
9776. 
9930. 

10076. 
10213. 
10340. 
10456. 
10563. 
10658. 
10743. 
10816. 
10878. 
10928. 
10966. 
10992. 

1312 
1362 
1411 
1460 
1506 
1552 
1595 
1635 
1673 
1709 
1741 
1771 
1798 
1821 
1842 
1859 
1873 
1884 
1891 



1 
1 

• 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0135 20 
0140 21 
0145 22 
0150 23 
0155 24 
0200 25 
0205 26 
0210 27 
0215 28 
0220 29 
0225 30 
0230 31 
0235 32 
0240 33 
0245 34 
0250 35 
0255 36 
0300 37 
0305 38 
0310 39 
0315 40 

86. 
93. 

104 • 
118. 
129. 
136. 
145. 
156. 
170. 
184. 
199. 
213. 
227. 
243. 
262. 
286. 
315. 
353. 
403. 
466. 
54 6. 

1.9 
2.1 
2.3 
2.6 
3.0 
3.5 
4. 0 
4.8 
5.7 
6.6 
7.6 
8.5 
9.5 

10.5 
11.8 
13.3 
15.2 
17.7 
21.0 
25.1 
30.4 

2183.7 * 
2183.7 * 
2183.8 * 
2183.9 * 
2184.0 * 
2184.0 * 
2184.1 * 
2184.1 * 
2184.2 * 
2184.2 * 
2184.3 * 
2184.3 * 
2184.4 * 
2184.4 * 
2184.5 * 
2184.6 * 
2184.7 * 
2184.9 * 
2185.0 * 
2185.3 * 
2185.6 * 

* 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0455 
0500 
0505 
0510 
0515 
0520 
0525 
0530 
0535 
0540 
0545 
0550 
0555 
0600 
0605 
0610 
0615 
0620 
0625 
0630 
0635 

60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

4433. 
4 689. 
4 963. 
!'>227. 
5471. 
5716. 
594 4. 
6162. 
6384. 
6594. 
6803. 
7016. 
7215. 
7418. 
7617. 
7809. 
8003. 
8186. 
8369. 
8552. 
8736. 

357.3 
393.4 
432.0 
472.0 
512.6 
553.5 
594.7 
636.4 
678.9 
722.4 
767.1 
812.9 
859.9 
908.0 
956.9 

1006.7 
1057.1 
1107. 9 
1159.0 
1210.2 
1261.4 

2192.3 * 
2192.9 * 
2193.6 * 
2194.3 * 
2195.0 * 
2195.7 * 
2196.4 * 
2197.1 * 
2197.8 * 
2198.6 * 
2199.3 * 
2200.0 * 
2200.8 * 
2201.6 * 
2202.4 * 
2203.1 * 
2203.9 * 
2204.7 * 
2205.5 * 
2206.3 * 
2207. 1. * 

* 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0815 100 
0820 101 
0825 102 
0830 103 
0835 104 
0840 105 
0845 106 
0850 107 
0855 108 
0900 109 
0905 110 
0910 111 
0915 112 
0920 113 
0925 114 
0930 115 
0935 116 
0940 117 
0945 118 
0950 119 
0955 120 
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11006. 
11008. 
10998. 
10977. 
10946. 
10905. 
10855. 
10796. 
10729. 
10654. 
10571. 
10481. 
10384. 
10279. 
10168. 
10049. 

9925. 
9795. 
9660. 
9521. 
9379. 

1895 
1895 
1893 
1887 
1878 
1867 
1853 
1836 
1817 
1796 
1773 
1748 
1721 
1692 
1661 
1628 
1593 
1557 
1519 
1480 
1440 

************************************************************************************************************************ 

PEAK FLOW TIME 

(C:FS) (HR) 

11008. 8.33 
(CFS)D 

(INCHES) 
(AC-FT) 

6-HR 

8127. 
1.969 
4030. 

MAXIMUM AVERAGE FLOW 
24-HR 

5045. 
2.020 
4135. 

7£-HR 

5045. 
2.020 
4135. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

(AC-FT) 
1896. 

PEAK STAGE 

•
(FEET) 

L216.94 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

.RNING 

WARNING 

(HR) 
8.33 

TIME 

(HR) 
8.33 

6-HR 

1200. 

6-HR 

2205. 91 

24-HR 72-HR 

733. 733. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

2197. 4 5 2197.45 

CUMULATIVE AREA = 38.38 SQ MI 

ROUTED OUTFLOW 8581.) IS GREATE:R THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8739.) IS GRE:ATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8894.) IS GREATE:R THAN MAXIMUM OUTF'LOW 

ROUTED OUTFLOW 9044.) IS GRE:ATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9188.) IS GRE:ATER THAN MAXIMUM OUTF"LOW 

ROUTED OUTFLOW 9325.) IS GRE:ATER THAN MAXIMUM OUTFLOW 

ROUTED OUTF"LOW 9456.) IS GREATE:R THAN MAXIMUM OUTF"LOW 

ROUTED OUTF"LOW 9578.) IS GREATE:R THAN MAXIMUM OUTF'LOW 

ROUTED OUTFLOW 9692.) IS GREATER THAN MAXIMUM OUTF'LOW 

ROUTED OUTFLOW 9798.) IS GREATER THAN MAXIMUM OUTF'LOW 

ROUTED OUTFLOW 9894.) IS GREATE:R THAN MAXIMUM OUTF'LOW 

ROUTED OUTFLOW 9980.) IS GREATER THAN MAXIMUM OUTF'LOW 

ROUTED OUTFLOW 10057.) IS GREATER THAN MAXIMUM OUTF'LOW 

ROUTED OUTFLOW 10123.) IS GREATE:R THAN MAXIMUM OUTF'LOW 

ROUTED OUTFLOW 10178.) IS GRE:ATE:R THAN MAXIMUM ~JTFLOW 

ROUTE:D OUTFLOW 10223.) IS GRE:ATE:R THAN MAXIMUM OUTF'LOW 

ROUTED OUTF"LOW 10256.) IS GREATER THAN MAXIMUM OUTFLOW 

45 

9.92-HRD 

5045. 
2.020 
4135. 

9.92-HRD 

733. 

9.92-HRO 

2197.45 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE: 

8480.) IN STORAGE:-OUTF"LOW TABLE 

8480.) IN STORAGE-OUTF"LOW TABLE: 

8480.) IN STORAGE:-OUTF"LOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTF"LOW TABLE 

8480.) IN STORAGE-OUTF'LOW TABLE 

8480.) IN STORAGE-OUTF'LOW TABLE 

8480.) IN STORAGE:-OUTE'LOW TABLE 

84 80.) IN STORAGE:-OUTFLOW TABLE 

8480.) IN STORAGE:-OUTFLOW TABLE 

8480.) IN STORAGE:-OUTF'LOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 



WARNING 

WARNING 

.NING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

.NING 

.NING 

-WARNING 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

ROUTED OUTFLOW 

DUCKS.OUT 

10278.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTE'LOW TABLE 

10289.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10290.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10280.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTE'LOW TABLE 

10261.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTE'LOW TABLE 

10232.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10195.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10149.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10095.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

10034.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

9965.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTE'LOW TABLE 

9889.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

9805.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

9714.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

9616.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

9511. ) IS GREATER THAN MAXIMUM OIJTFLOW 8480.) IN STORAGE-OUTE'LOW TABLE 

9400.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

9284.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTE'LOW TABLE 

9162. ) IS GREATER THAN MAXIMUM OUT FLOW 8480.) IN STORAGE-OUTE'LOW TABLE 

9036.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.j IN STORAGE-OUTE'LOW TABLE 

8906.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTE'LOW TABLE 

8773.) IS GREATER THAN MAXIMUM OUTE'LOW 8480.) IN STORAGE-OUTFLOW TABLE 

*************************k*********************~***************~******************************************************** 

HYDROGRAE'H AT STATION 
PLAN 1, RATIO = 

LDCDB 
.76 

*****************************************************************~****************************************************** 

DA MON HRMN ORD OUTE'LOW STORAGE 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

et 
1 
1 
1 

0000 
0005 
0010 
0015 
0020 
0025 
0030 
0035 
0040 
0045 
0050 
0055 
0100 
0105 
OllO 
Oll5 
0120 
0125 
0130 
0135 
0140 
0145 
01.50 
0155 
0200 
0205 

1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12 
13 
14 
1.5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2.5 
26 

0. 
0. 
2. 
8. 

20. 
38. 
61. 
84. 

104. 
117. 
123. 
122. 
116. 
108. 

99. 
90. 
82. 
76. 
74. 
7.5.-
79. 
88. 
99. 

112. 
126. 
132. 

.o 
• 0 
. 0 
.2 
• 4 
. 8 

1.3 
1.9 
2.3 
2.6 
2.7 
2.7 
2.6 
2.4 
2.2 
2.0 
1.8 
1.7 
1.6 
1.7 
1.8 
2.0 
2.2 
2.5 
2.8 
3.2 

* 
STAGE * DA MON HRMN ORD OUTE'LOW STORAGE 

2183.0 * 
2183.0 * 
2183.0 * 
2183.1 * 
2183.2 * 
2183.3 * 
2183.[, * 
2183.7 * 
2183.8 * 
2183.9 * 
2184.0 * 
2184.0 * 
2183.9 * 
2183.9 * 
2183.8 * 
2183.7 * 
2183.6 * 
2183.6 * 
2183.6 * 
2183.6 * 
2183.6 * 
2183.7 * 
:d83. 8 * 
2183.9 * 
2184.0 * 
2184.0 * 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0320 
0325 
0330 
0335 
0340 
0345 
0350 
0355 
0400 
0405 
0410 
0415 
0420 
042.5 
0430 
0435 
044 0 
0445 
0450 
0455 
0500 
0505 
0510 
0515 
0520 
0525 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 

46 

!'>4 0. 
64 9. 
776. 
937. 

1129. 
134 0. 
1 fJEJO. 
1749. 
1937. 
2119. 
2301. 
2481. 
2658. 
2838. 
3027. 
323!:>. 
3419. 
3609. 
3834. 
4 094. 
067. 
4 610. 
4864. 
f>l23. 
5345. 
!'>570. 

30.0 
37.2 
46.2 
57. [J 

71.1 
86.0 

100.9 
11!'>. 0 
128.5 
141.8 
155.2 
168.3 
181.3 
194.4 
208.3 
2L:3.5 
241.1 
262.2 
287.L: 
316.0 
348.0 
382.3 
418.0 
454.6 
4 91.6 
529.2 

* 
STAGE * DA MON HRMN ORD OUTE'LOW STORA 

2185.6 * 
2186.0 * 
2186.2 * 
2186.5 * 
2186.8 * 
2187.2 * 
2187.5 * 
2187.9 * 
2188.2 * 
2188.4 * 
2188.6 * 
2188.9 * 
2189.1 * 
2189.4 * 
2189.6 * 
2189.9 * 
2190.2 * 
2190.6 * 
2191.0 * 
2191.6 k 

2192.1 k 

2192.7 * 
L:193.4 * 
2194.0 * 
2194.7 * 
2195.3 * 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0640 81 
0645 82 
0650 83 
0655 84 
0700 85 
0705 86 
0710 87 
0715 88 
0720 89 
0725 90 
0730 91 
0735 92 
0740 93 
07 4 5 94 
0750 95 
0755 96 
0800 97 
0805 98 
0810 99 
0815 100 
0820 101 
0825 102 
0830 103 
0835 104 
0840 105 
0845 106 

8420. 
8581. 
8739. 
8894. 
9044. 
9188. 
9325. 
9456. 
9578. 
9692. 
9798. 
9894. 
9980. 

10057. 
10123. 
10178. 
10223. 
10256. 
10278. 
10289. 
10290. 
10280. 
10261. 
10232. 
10195. 
10149. 

1173 
1218 
1262 
1305 
1347 
1387 
1426 
1462 
14 96 
1528 
15.57 
1584 
1609 
1630 
1648 
1664 
1676 
1685 
1692 
1695 
1695 
1692 
1687 
1679 
1668 
1656 



1 
1 
1 ., 
1 
1 
1 
1 
1 
1 
1 
1 

0210 27 
0215 28 
0220 29 
0225 30 
0230 31 
0235 32 
0240 33 
0245 34 
0250 35 
0255 36 
0300 37 
0305 38 
0310 39 
0315 40 

141. 
151. 
161. 
172. 
183. 
193. 
205. 
219. 
237. 
260. 
291. 
332. 
385. 
453. 

3.8 
4. 4 
5.1 
5.8 
6.5 
7.2 
8.0 
8.9 

10.1 
11.6 
13.7 
16.4 
19.8 
24.3 

2184.1 * 
2184.1 * 
2184.1 * 
2184.2 * 
2184.2 * 
2184.3 * 
2184.3 * 
2184.4 * 
2184.4 * 
2184.5 * 
2184.6 * 
2184.8 * 
2185.0 * 
2185.2 * 

* 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0530 67 
053E> 68 
0540 69 
0545 70 
0550 71 
0555 72 
0600 73 
0605 74 
0610 75 
0615 . 76 
0620 77 
0625 78 
0630 7 9 
0635 80 

5798. 
6002. 
6208. 
6418. 
6612. 
6809. 
7009. 
7194. 
7382. 
7569. 
7745. 
7 922. 
8093. 
8257. 

567.2 
605.8 
645.2 
685.4 
726.4 
768.3 
811.2 
855.0 
899.6 
944.7 
990.3 

1036.1 
1082.0 
1127.8 

2196.0 * 
2196.6 * 
2197.3 * 
2197.9 * 
2198.6 * 
2199.3 * 
2200.0 * 
2200.7 * 
2201. 4 * 
2202.2 * 
2202.9 * 
2203.6 * 
2204.3 * 
2205.0 * 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0850 107 
0855 108 
0900 109 
0905 110 
0910 111 
0915 112 
0920 113 
0925 114 
0930 115 
0935 116 
0940 117 
0945 118 
0950 119 
0955 120 

DUCK5.0UT 

10095. 
10034. 

9965. 
9889. 
9805. 
9714. 
9616. 
9511. 
9400. 
9284. 

.9162. 
9036. 
8906. 
8773. 

1641 
1623 
1604 
1583 
1560 
1534 
1507 
1478 
1447 
1414 
1380 
1345 
1308 
1271 

********************************~*************************************************************************************** 

PEAK FLOW TIME 

(CfS) (HR) 

10290. 8.33 
(CFS)O 

(INCHES) 
(AC-FT) 

6-HR 

7605. 
1. 842 
3771. 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

4712. 
1.887 
3862. 

4712. 
1. 887 
3862. 

9.92-HRO 

4712. 
1. 887 
3862. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

(AC-fT) 
1695. 

PEAK STAGE 

(FEET) 
2213.83 

.NING 

.NING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

-RNING 

~RNING 
WARNING 

(HR) 
8.33 

TIME 

(HR) 
8.33 

6-HR 

1071. 

6-HR 

2203.88 

24-HR 72-HR 9.92-HRO 

654. 654. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 9.92-HRD 

2196.16 2196.16 2196.16 

CUMULATIVE AREA = 38.38 SQ MI 

ROUTED OUTFLOW 8489.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

ROUTED OUTFLOW 8617.) IS GREATER THAN MAXIMUM OUTfLOW 8480.) IN STORAGE-OUTfLOW TABLE 

ROUTED OUTFLOW 8739.) IS GREATER THAN MAXIMUM OUTfLOW 8480.) IN STORAGE-OUTFLOW TABLE 

ROUTED OUTfLOW 8855.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

ROUTED OUTFLOW 8964.) IS GREATER THAN MAXIMUM OUTfLOW 8480.) IN STORAGE-OUTFLOW TABLE 

ROUTED OUTfLOW 9065.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

ROUTED OUTfLOW 9159.) IS GREATER THAN MAXIMUM OUTfLOW 8480.) IN STORAGE-OUTfLOW TABLE 

ROUTED OUTFLOW 9244.) IS GREATER THAN MAXIMUM OUTfLOW 8480.) IN STORAGE-OUTFLOW TABLE 

ROUTED OUTFLOW 9320.) IS GREATER THAN MAXIMUM OUTfLOW 8480.) IN STORAGE-OUTFLOW TABLE 

ROUTED OUTFLOW 9387.) IS GREATER THAN MAXIMUM OIITfLOW 84 80.) IN STORAGE-OUTfLOW TABLE 

ROUTED OUTfLOW 944!1.) IS GREATER THAN MAXIMUM OUTfLOW 8480.) IN STORAGE-OUTFLOW TABLE 

ROUTED OUTfLOW 94 92. ) IS GREATER THAN MAXIMUM OUT FLOW 8480.) IN STORAGE-OUTFLOW TABLE 

ROUTED OUTFLOW 9530.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

ROUTED OUTFLOW 9558.) IS GREATER THAN MAXIMUM OUTfLOW 8480.) IN STORAGE-OUTFLOW TABLE 

ROUTED OUTFLOW 9576.) IS GREATER THAN MAXIMUM OUTfLOW 8480.) IN STORAGE-OUTFLOW TABLE 

ROUTED OUTFLOW 9585.) IS GREATER THAN MAXIMUM OUTfLOW 8480.) IN STORAGE-OUTFLOW TABLE 

ROUTED OUTFLOW 9584.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

ROUTED OUTfLOW 957 ;, . ) IS GREATER THAN MAXIMUM OUTfLOW 84 80.) IN STORAGE-OUTFLOW TABLE 

ROUTED OUTFLOW 9557.) IS GREATER THAN MAXIMUM OUTFLOW (· 8480.) IN STORAGE-OUTfLOW TABLE 

ROUTED OUTFLOW 9531.) IS GREATER THAN MAXIMUM OUTFLOW 8480.) IN STORAGE-OUTFLOW TABLE 

ROUTED OUTFLOW 9497.) IS GREATER THAN MAXIMUM OUTfLOW 8480.) IN STORAGE-OUTfLOW TABLE 
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WARNING 

~ING 

~NING 
WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

ROUTED OUTFLOW 9455.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9406.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9350.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9286.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9214.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9136.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9050.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8958.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8859.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW ( · 8755.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8646.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8532.) IS GREATER THAN MAXIMUM OUTFLOW 

DUCK5.0UT 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

*********************************************~********************!***************************************************** 

HYDROGRAE'H AT STATION 
PLAN 1, RATIO = 

LDCDB 
.73 

****************************************************************k******************************************************* 

DA MON HRMN ORD OUTFLOW STORAGE 

1 
1 
1 
1 

• 1 
1 
1 
1 
1 
1 
1 
1 
1' 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0000 
0005 
0010 
0015 
0020 
0025 
0030 
0035 
0040 
0045 
0050 
0055 
0100 
0105 
0110 
0115 
0120 
0125 
0130 
0135 
0140 
0145 
0150 
0155 
0200 
0205 
0210 
0215 
0220 
0225 
0230 
0235 
0240 
0245 
0250 
0255 
0300 
0305 
0310 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

o. 
0. 
2. 
7. 

19. 
36. 
57. 
80. 
99. 

111. 
117. 
116. 
110. 
102. 

93. 
84. 
76. 
70. 
66. 
65. 
68. 
74. 
83. 
93. 

105. 
118. 
129. 
136. 
143. 
151. 

165. 
173. 
183. 
196. 
214. 
238. 
271. 
314. 

. 0 

. 0 

. 0 

.2 
• 4 
. 8 

1.3 
1.8 
2.2 
2.5 
2.6 
2.6 
2.5 
2.3 
2.1 
1.9 
1.7 
1.6 
1.5 
1.5 
1.5 
1.7 
1.8 
2.1 
2.3 
2.6 
3.0 
3. 4 
3.9 
4. 4 
4. 9 
5.4 
5.9 
6.5 
7.4 
8.6 

10.2 
12.3 
15.2 

* STAGE * DA MON HRMN ORD OUTFLOW STORAGE 
* 

2183.0 * 
2183.0 * 
2183.0 * 
2183.1 * 
2183.1 * 
2183.3 * 
2183.5 * 
2183.6 * 
2183.8 * 
2183.9 * 
2183.9 * 
2183.9 * 
2183.9 * 
2183.8 * 
2183.7 * 
2183.7 * 
2183.6 * 
2183.6 * 
2183.5 * 
2183.5 * 
2183.5 * 
2183.6 * 
2183.7 * 
2183.7 * 
2183.8 * 
2183.9 * 
2184.0 * 
2184.0 * 
2184.1 * 
2184.1 * 
2184.1 * 
2184.1 * 
2184.2 * 
2184.2 * 
2184.3 * 
2184.3 * 
2184.4 * 
2184.5 * 
2184.7 * 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0320 
0325 
0330 
0335 
0340 
0345 
0350 
0355 
0400 
0405 
0410 
0415 
0420 
0425 
0430 
0435 
0440 
0445 
0450 
0455 
0500 
0505 
0510 
0515 
0520 
0525 
0530 
0535 
0540 
0545 
0550 
0555 
0600 
0605 
0610 
0615 
0620 
0625 
0630 

41 
42 
43 
44 

46 
47 
48' 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

445. 
538. 
656 . 
796. 
965. 

1151. 
1336. 
1512. 
1680. 
184 6. 
2010. 
Ll77. 
2345. 
2515. 
2692. 
2882. 
3094. 
3329. 
3519. 
3741. 
3991. 
4262. 
44 94. 
4723. 
4 956. 
5183. 
5388. 
5597. 
5810. 
6000. 
6193. 
6389. 
6573. 
6755. 
6939. 
7114. 
7284. 
7455. 
7618. 

23.7 
29.9 
37.7 
,47. 5 
59.5 
72.6 
85.7 
98.1 

110.0 
121.9 
133.9 
146.0 
158.3 
170.8 
183.7 
197.6 
213.2 
231.1 
252.2 
276.8 
304.6 
334.6 
36E>. 9 
398.1 
431.0 
464.6 
498.8 
533.7 
569.2 
605.5 
642.4 
679.9 
718.0 
756.8 
796.1 
836.0 
876.2 
916.7 
957.3 

* 
STAGE * DA MON HRMN ORD OUTFLOW STORA 

* 
2185.2 * 
2185.6 * 
2186.0 * 
2186.2 * 
2186.5 * 
2186.8 * 
2187.2 * 
2187.5 * 
2187.8 * 
2188.0 * 
2188.2 * 
Ll88.5 * 
2188.7 * 
2188.9 * 
2189.2 * 
2189.4 * 
2189.7 * 
2190.0 * 
2190.4 * 
2190.9 * 
2191.4 * 
2191.9 * 
2192.5 ' 
2193.0 • 
2193.6 * 
2194.2 * 
2194.8 * 
2195.4 * 
2196.0" 
2196.6 " 
2197.2 * 
2197.8 * 
2198.5 * 
2199.1 * 
2199.8 * 
2200.4 * 
2201. 1 * 
2201.7 * 
2202.4 * 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0640 
0645 
0650 
0655 
0700 
0705 
0710 
0715 
0720 
0725 
0730 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 

07 35 92 
0740 93 
07 45 94 
0750 95 
0755 96 
0800 97 
0805 98 
0810 99 
0815 100 
0820 101 
0825 102 
0830 103 
0835 104 
0840 105 
0845 106 
0850 107 
0855 108 
0900 109 
0905 110 
0910 111 
0915 112 
0920 113 

. 0925 114 
0930 115 
0935 116 
094 0 117 
094 5 118 
0950 119 

7930 . 
8079 . 
8219. 
8356. 
8489. 
8617. 
8739. 
8855. 
8964. 
9065. 
9159. 
9244. 
9320. 
9387. 
9445. 
94 92. 
9530. 
9558. 
9576. 
9585. 
9584. 
9575. 
9557. 
9531. 
94 97. 
9455. 
9406. 
9350. 
9286. 
9214. 
9136. 
9050. 
8958. 
8859. 
8755. 
864 6. 
8532. 
8415. 
8294. 

1038 
1078 
1117 
1155 
1192 
1228 
1262 
1294 
1325 
1353 
1379 
1403 
1424 
1443 
1459 
1472 
1483 
14 91 
1496 
14 98 
1498 
14 g~, 
1490 
1483 
1473 
1462 
1448 
1432 
1415 
1395 
1373 
1349 
1323 
1295 
1266 
1236 
1204 
1171 
1138 

~~*****::~:**::*****::~~*****~:~:**:~::~:*:**~*****::::**::**'*::::~"***:~:~:**::::~:*:**~*****::::*~::****:~::~***~~:~ 
PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 9.92..:HRO 
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(CFS) (HR) 

9585. 8.25 • 
(CFS)O 

(INCHES) 
(AC-FT) 

7082. 
1. 716 
3512. 

4380 . 
1. 754 
3590. 

4380. 
1. 754 
3590. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

(AC-FT) 
14 98. 

PEAK STAGE 

(FEET) 
2210.78 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

.NING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

WARNING 

(HR) 
8.25 

TIME 

(HR) 
8.25 

6-HR 

945. 

6-HR 

2201.88 

24-HR 72-HR 

576. 576. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

2194.91 2194.91 

CUMULATIVE AREA = 38.38 SQ MI 

ROUTED OUTFLOW 8518.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8609.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8693.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8770.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8838.) IS GREATE:R THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8898.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8949.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8991.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9024.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 904 8. ) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9064.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9071.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9070.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9061.) IS GREATE:R THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9044.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 9020.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8988.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8949.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8902.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8849.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8787.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8719.) IS GREATER THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8644.) IS GREATE:R THAN MAXIMUM OUTFLOW 

ROUTED OUTFLOW 8562.) IS GREATER THAN MAXIMUM OUTFLOW 

4380. 
1. 754 
3590. 

9.92-HRD 

576. 

9.92-HRD 

2194.91 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OliTFLUW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

8480.) IN STORAGE-OUTFLOW TABLE 

DUCK5.0UT 

************************************************************************************************************************ 

HYDROGRAPH AT STATioN 
PLAN 1, RATIO = 

LDCDB 
.69 

************************************************************************************************************************ 

MON HRMN ORO 

0000 1 
0005 2 
0010 3 

OUTFLOW 

0. 
0. 
2. 

~:;TORAGE 

• 0 
. 0 
. 0 

* 
STAGE * DA MON HRMN ORD 

* 
2183.0 * 1 
L183.0 * 1 
2183.0 * 1 

0320 41 
0325 4 2 
0330 4 3 
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OUTFLOW 

381 . 
4 64. 
!',69. 

STORAGE 

19.6 
2!',.0 
31.9 

* 
STAGE * DA MON HRMN ORO 

* 
2185.0 * 1 
2185.3 * 1 
2185.7 * 1 

0640 81 
0645 82 
0650 83 

OUTFLOW 

7558. 
7697. 
7833. 

STORA 

941 
977 

1013 



1 
1 

• 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0015 4 
0020 5 
0025 6 
0030 7 
0035 8 
0040 9 
0045 10 
0050 11 
0055 12 
0100 13 
0105 14 
0110 15 
0115 16 
0120 17 
0125 18 
0130 19 
0135 20 
0140 21 
0145 22 
0150 23 
0155 24 
0200 25 
0205 26 
0210 27 
0215 28 
0220 29 
0225 30 
0230 31 
0235 32 
0240 33 
0245 34 
0250 35 
0255 36 
0300 37 
0305 38 
0310 39 
0315 4 0 

7. 
18. 
35. 
55. 
76. 
95. 

107. 
112. 
111. 
106. 

98. 
89. 
80. 
73. 
66. 
62. 
60. 
62. 
66. 
73. 
81. 
91. 

102 .· 
115. 
127. 
133. 
138. 
143. 
147. 
153. 
160. 
170. 
184. 
204. 
231. 
268. 
317. 

. 2 
• 4 
. 8 

1.2 
1.7 
2.1 
2.4 
2.5 
2.5 
2.3 
2.2 
2.0 
1.8 
1.6 
1.5 
1.4 
1.3 
1.4 
1.5 
1.6 
1.8 
2.0 
2.3 
2.6 
2.9 
3.2 
3.6 
3.9 
4. 2 
4. 6 
5.0 
5.7 
6.6 
7.9 
9.7 

12.1 
15.4 

2183.1 * 
2183.1 * 
2183.3 * 
2183.4 * 
2183.6 * 
2183.8 * 
2183.8 * 
2183.9 * 
2183.9 * 
2183.8 * 
2183.8 * 
2183.7 * 
2183.6 * 
2183.6 * 
2183.5 * 
2183.5 * 
2183.5 * 
2183.5 * 
2183.5 * 
2183.6 * 
2183.6 * 
2183.7 * 
2183.8 * 
2183.9 * 
2184.0 * 
2184.0 * 
2184.0 * 
2184.1 * 
2184.1 "' 
2184.1 * 
2184.1 "' 
2184.2 * 
2184.2 * 
2184.3 * 
2184.4 * 
2184.5 * 
2184.7 * 

* 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 

0335 44 
0340 45 
034 5 4 6 
0350 47 
0355 4 8 
0400 49 
0405 50 
0410 51 
0415 52 
0420 53 
0425 54 
0430 55 
0435 56 
0440 57 
0445 58 
0450 59 
0455 60 
0500 61 
0505 62 
0510 63 
0515 64 
0520 65 
0525 66 
0530 67 
0535 68 
0540 69 
0545 70 
0550 71 
0555 72 
0600 73 
060.5 74 
0610 75 
0615 76 
0620 77 
0625 78 
0630 7 9 
0635 80 

700. 
853. 

1021. 
1188. 
1346. 
14 97. 
1648. 
1801. 
1955. 
2113. 
2276. 
2446. 
2626. 
2824. 
3048. 
3304. 
3500. 
3720. 
3961. 
4214. 
4439. 
464 9. 
4864. 
5085. 
5282. 
5478. 
!>679. 
5874. 
6054. 
6238. 
6424. 
6593. 
6763. 
6935. 
7096. 
7252. 
7 4 07. 

40.8 
51.5 
63.4 
75.2 
86.4 
97.1 

107.8 
118.6 
129.8 
141.4 
153.3 
165.8 
178.9 
193.4 
209.-8 
228.5 
250.1 
274,5 
301.3 

'329. 4 
358.2 
387.8 
418.1 
449.2 
4 81.1 
513.9 
547.3 
581.2 
615.8 
650.9 
686.5 
722.4 
7~>8. 7 
795.2 
831.9 
868.6 
905.3 

2186.1 * 
2186.3 * 
2186.6 * 
2186.9 * 
2187.2 * 
2187.4 * 
2187.7 * 
2188.0 * 
2188.2 * 
2188.4 * 
2188.6 * 
2188.8 * 
2189.1 * 
2189.3 * 
2189.6 * 
2190.0 * 
2190.4 * 
2190.8 * 
2191.3 * 
2191.8 * 
2192.3 * 
2192.8 * 
2193.4 * 
2193.9 * 
2194.5 * 
L195.0 * 
2195.6 * 
2196.2 " 
2196.8 * 
2197.4 * 
2198.0 * 
2198.6 * 
2199.2 * 
2199.8 * 
2200.4 * 
2200.9 * 
2201.5 * 

* 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0655 84 
0700 85 
0705 86 
0710 87 
0715 88 
0720 89 
0725 90 
0730 91 
0735 92 
0740 93 
07 4 5 94 
0750 95 
0755 96 
0800 97 
0805 98 
0810 99 
0815 100 
0820 101 
0825 102 
0830 103 
0835 104 
0840 105 
0845 106 
0850 107 
0855 108 
0900 109 
0905 110 
0910 111 
0915 112 
0920 113 
092~> 114 
0930 115 
0935 116 
0940 117 
0945 118 
0950 119 
0955 120 

DUCK5.0UT 

7967 . 
8090. 
8205 . 
8315. 
8420. 
8518. 
8609. 
8693. 
8770. 
8838. 
8898. 
894 9. 
8991. 
9024. 
9048. 
9064. 
9071. 
9070. 
9061. 
9044. 
9020. 
8988. 
894 9. 
8902. 
884 9. 
8787. 
8719. 
8644. 
8562. 
8474. 
8380. 
8281. 
8177. 
8069. 
7954. 
7831. 
7707. 

1047 
1081 
1113 
1144 
1173 
1200 
1226 
1249 
1270 
1290 
1306 
1320 
1332 
1341 
1348 
1353 
1354 
1354 
1352 
1347 
1340 
1331 
1320 
1307 
1292 
1275 
1256 
1235 
1212 
1188 
1162 
1134 
1105 
1075 
1044 
1012 

980 

~********************************************************************************************************************* 

~AK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) 

9071. 

PEAK STORAGE 

(AC-FT) 
1355. 

PEAK STAGE 

(FEET) 
2208.56 

(HR) 

8.25 

TIME 

(HR) 
8.25 

TIME 

(HR) 
8.25 

6-HR 24-HR 72-HR 9.92-HRO 

(CFS)D 

(INCHES) 
(AC-FT) 

6693. 
1. 621 
3319. 

6-HR 

853. 

6-HR 

2200.42 

CUMULATIVE AREA = 

4134. 
1.655 
3388. 

4134. 
1.655 
3388. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

520. 520. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

2193.99 2193.99 

38.38 SQ MI 

HYDROGRAPH AT STATION 
PLAN 1, RATIU = 

4134. 
1.655 
3388. 

9. 92-HRD 

520. 

9. 92-HRD 

2193.99 

LDCDB 
. 64 

********************************************************************k********k****************************************** 
* 

DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE 

1 
1 
1 

et 
- 1 

1 
1 

0000 
0005 
0010 
0015 
0020 
0025 
0030 
0035 
0040 

1 
2 
3 
4 
5 
6 
7 

8 
9 

o. 
o. 
2. 
6. 

16. 
32. 
51. 
70. 
87. 

* 
.0 2183.0 * 
.0 2183.0 * 
.0 2183.0 * 
.1 2183.1 * 
.4 2183.1 * 
.7 2183.3 * 

1.1 2183.4 * 
1. 6 2183.6 * 
1.9 2183.7 * 

1 
1 
1 
1 
1 
1 
l 
1 
1 

0320 41 
0325 42 
0330 43 
0335 44 
034 0 4 5 
034!:> 46 
0350 47 
0355 4 8 
04 00 4 9 

50 

284. 
348. 
432. 
54 0. 
671. 
808. 
g43. 

1071. 
1193. 

13.2 
17.4 
22.9 
30.0 
38.7 
48.4 
58.0 
67.0 
75.6 

* 
STAGE * DA MON HRMN ORD OUTFLOW STORA 

2184.6 * 
2184.8 * 
2185.2 * 
218~>. 6 * 
2186.0 * 
2186.3 * 
2186 . .:, .,_ 
2186.7 * 
2186.9 * 

1 
1 
1 
1 
1 
1 
l 
1 
1 

0640 81 
0645 82 
0650 83 
0655 84 
0700 85 
0705 86 
0710 87 
071!:> 88 
0720 89 

6841. 
6979. 
7103. 
7222. 
7337. 
7447. 
7551. 
7642. 
7727. 

775 
804 
833 
861 
888 
914 
939 
963 
985 



1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0045 
0050 
0055 
0100 
0105 
0110 
0115 
0120 
0125 
0130 
0135 
0140 
0145 
0150 
0155 
0200 
0205 
0210 
0215 
0220 
0225 
0230 
0235 
0240 
0245 
0250 
0255 
0300 
0305 
0310 
0315 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

98. 
103. 
102. 

97. 
90. 
82. 
74. 
67. 
61.' 
56. 
54. 
53. 
55. 
59. 
64. 
70. 
77. 
87. 
97. 

107. 
114. 
119. 
123. 
127. 
129. 
134. 
142. 
154. 
173. 
199. 
236. 

2.2 
2.3 
2.3 
2.2 
2.0 
1.8 
1.6 
1.5 
1.3 
1.2 
1.2 
1.2 
1.2 
1.3 
1.4 
1.5 
1.7 
1.9 
2.2 
2.4 
2.5 
2.7 
2.7 
2.8 
3.0 
3.3 
3.9 
4. 7 
5. 9 
7.6 

10.0 

2183.8 * 
2183.8 " 
2183.8 * 
2183.8 * 
2183.7 * 
2183.7 * 
2183.6 * 
2183.5 * 
2183.5 * 
2183.4 * 
2183.4 * 
2183.4 * 
2183.4 * 
2183.5 * 
2183.5 * 
2183.6 * 
2183.6 * 
2183.7 * 
2183.8 * 
2183.8 * 
2183.9 * 
2183.9 * 
2184.0 * 
2184.0 * 
2184.0 * 
2184.0 * 
2184.1 * 
2184.1 * 
2184.2 " 
2184.3 * 
2184.4 * 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0405 50 
0410 51 
0415 52 
0420 53 
0425 54 
0430 55 
0435 56 
0440 57 
0445 58 
0450 59 
0455 60 
0500 61 
0505 62 
0510 63 
0515 64 
0520 65 
0525 66 
0530 67 
0535 68 
0540 69 
0545 70 
0550 71 
0555 72 
0600 73 
0605 74 
0610 75 
0615 76 
0620 77 
062f> 78 
0630 79 
0635 80 

1314. 
1438. 
1567. 
1704. 
1851. 
2006. 
2172. 
2351. 
2547. 
2764. 
3004. 
3265. 
.3465. 
3662. 
3868. 
4081. 
4300. 
4480. 
4 664. 
4855. 
5052. 
5232. 
5407. 
5585. 
5766. 
5931. 
6092. 
6252. 
6413. 

'6558. 
6700. 

84.2 
92.9 

102.1 
111.8 
122.2 
133.5 
145.7 
158.8 
173.1 
189.0 
206.6 
225.7 
246.2 
268.0 
290.9 
314.6 
338.9 
363.9 
389.9 
416.8 
444.5 
472.9 
502.0 
531.7 
561.8 
592.3 
622.9 
653.7 
684.4 
714.9 
74.5.2 

2187.1 * 
2187.3 * 
2187.6 * 
2187.8 * 
2188.0 * 
2188.2 * 
2188.5 * 
2188.7 * 
2189.0 * 
2189.3 * 
2189.6 * 
2189.9 * 
2190.3 * 
2190.7 * 
2191. 1 * 
2191.5 * 
2192.0 * 
2192.4 * 
2192.9 * 
2193.3 * 
2193.8 * 
2194.3 * 
2194.8 * 
2195.3 * 
2195.9 * 
2196.4 * 
2196.9 * 
2197.4 * 
2197.9 * 
2198.4 * 
2198.9 * 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0725 90 
0730 91 
0735 92 
0740 93 
0745 94 
0750 95 
0755 96 
0800 97 
0805 98 
0810 99 
0815 100 
0820 101 
0825 102 
0830 103 
0835 104 
0840 105 
0845 106 
0850 107 
0855 108 
0900 109 
0905 110 
0910 111 
0915 112 
0920 113 
0925 114 
0930 115 
0935 116 
0940 117 
0945 118 
0950 119 
09~'"' 120 

DUCK5.0UT 

7807. 
7879. 
7944. 
8002. 
804 9. 
8089. 
8121. 
8147. 
8165. 
8177. 
8182. 
8179. 
8170. 
8153. 
8130. 
8100. 
8062. 
8018. 
7962. 
7900. 
7831. 
7756. 
7675. 
7588. 
74 94. 
7388. 
7279. 
7167. 
7052. 
6927. 
6796. 

1006 
1025 
1041 
1056 
1069 
1080 
1089 
1097 
1102 
1105 
1106 
1106 
1103 
1098 
1092 
1083 
1073 
1060 
1046 
1030 
1012 

993 
972 
949 
925 
900 
875 
848 
821 
793 
765 

*******k*****************k*******k************K************************************************************************* 

PEAK FLOW 

(CFS) 

• 8182 . 

PEAK STORAGE 

(AC-FT) 
1107. 

PEAK STAGE 

(FEET) 
2204.71 

TIME 

(HR) 

8.25 

TIME 

(HR) 
8.25 

TIME 

(HR) 
8.25 

(CFS)D 

(INCHES) 
(AC-FT) 

6-HR 

5982. 
1. 4 4 9 
2966. 

6-HR 

693. 

6-HR 

2197.86 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

3687. 
1. 476 
3022. 

3687. 
1. 476 
3022. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

423. 423. 

MAXIMUM AVERAGE ~:;TAGE 

24-HR 7L-HR 

2192.38 2192.38 

38.38 SQ MI 

9. 92-HRO 

3687. 
1. 476 
3022. 

9.92-HRO 

423. 

9.92-HRD 

2192.38 

************************************************************************************************************************ 

HYDROGRAPH AT STATION 
PLAN 1, RATIO = 

LDCDB 
.58 

************************************************************k*k********************************************************* 

DA MON HRMN ORD OUTFLOW STORAGE 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-~ 1 
1 
1 

0000 1 
0005 2 
0010 3 
0015 4 
0020 5 
0025 6 
0030 7 
0035 8 
0040 9 
0045 10 
0050 11 
0055 12 
0100 13 
0105 14 
0110 15 

0. 
0. 
2. 
6. 

15. 
29. 
4 6. 
64. 
79. 
89. 
93. 
93. 
88. 
82. 
74. 

• 0 
.0 
. 0 
.1 
.3 
.6 

1.0 
1.4 
1.8 
2.0 
2.1 
2.1 
2.0 
1.8 
1.7 

* 
STAGE * DA MON HRMN ORD OUTFLOW STORAGE 

2183.0 * 
2183.0 * 
2183.0 * 
2183.0 * 
2183.1 * 
2183.2 * 
2183.4 * 
2183.5 * 
2183.6 * 
2183.7 * 
2183.7 * 
2183.7 * 
2183.7 .. 
2183.6 * 
2183.6 * 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0320 
0325 
0330 
0335 
0340 
0345 
0350 
0355 
0400 
0405 
0410 
0415 
0420 
0425 
0430 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
5!:) 

51 

208. 
254. 
316. 
397. 
500. 
613. 
720. 
817. 
910. 

1001. 
1094. 
1192. 
1296. 
1411. 
1 !'>41. 

8.L 
11.2 
15.3 
20.6 
27.4 
34.8 
42.2 
4 9.1 
5~). 6 
62.0 
68.6 
75.5 
82.9 
91.1 

100.2 

* 
STAGE * DA MON HRMN ORD OUTFLOW STORA 

2184.3 * 
2184.5 • 
2184.7 * 
2185.0 * 
2185.4 * 
2185.8 * 
2186.1 * 
2186.3 * 
2186.4 * 
2186.6 * 
2186.8 * 
2186.9 * 
2187.1 + 

2187.3 * 
2187.5 ' 

1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

0640 
0645 
0650 
0655 
0700 
0705 
0710 
0715 
0720 
0725 
0730 
07.35 
074 0 
0745 
07!JO 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 

5994. 
6119. 
6241. 
6360. 
6470. 
6568. 
6660. 
6748. 
6829. 
6903. 
6971. 
7029. 
7077. 
7ll9. 
7154. 

604 
628 
651 
674 
696 
716 
736 
755 
772 
788 
802 
815 
827 
837 
845 



1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0115 
0120 
0125 
0130 
0135 
0140 
0145 
0150 
0155 
0200 
0205 
0210 
0215 
0220 
0225 
0230 
0235 
0240 
0245 
0250 
0255 
0300 
0305 
0310 
0315 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

67. 
60. 
55. 
51. 
4 8. 
47. 
48. 
49. 
52. 
54. 
58. 
64. 
70. 
76. 
80. 
83. 
84. 
86. 
89. 
95. 

106. 
124. 
135. 
151. 
175. 

1.5 
1.3 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.2 
1.3 
1.4 
1.6 
1.7 
1.8 
1.8 
1.9 
1.9 
2.0 
2.1 
2. 4 
2.7 
3.4 
4. 5 
6.0 

2183.5 * 
2183.5 * 
2183.4 * 
2183.4 * 
2183.4 * 
2183.4 * 
2183.4 * 
2183.4 * 
2183.4 * 
2183.4 * 
2183.5 * 
2183.5 * 
2183.6 * 
2183.6 * 
2183.6 * 
2183.7 * 
2183.7 * 
2183.7 * 
2183.7 * 
2183.8 * 
2183.8 * 
2184.0 * 
2184.0 * 
2184.1 * 
2184.2 * 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

043S 
0440 
0445 
0450 
0455 
0500 
0505 
0510 
0515 
0520 
0525 
0530 
0535 
0540 
0545 
0550 
0555 
0600 
0605 
0610 
0615 
0620 
0625 
0630 
0635 

[,6 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

1688. 
1851. 
2027. 
2217. 
2421. 
2635. 
2856. 
3079. 
3302. 
3455. 
3613. 
3780. 
3956. 
4141. 
4327. 
4482. 
4643. 
4 807. 
4 975. 
5141. 
5287. 
S434. 
5581. 
5729. 
5868. 

110.6 
122.2 
135.1 
14 9. 0 
163.9 
179.6 
195.8 
212.1 
228.4 
245.1 
262.6 
281.2 
300.8 
321.2 
342.4 
364.3 
386.9 
410.1 
433.7 
457.7 
482.0 
506.5 
531.1 
555.6 
580.1 

2187.8 + 

2188.0 * 
2188.3 * 
2188.5 * 
2188.8 * 
2189.1 * 
2189.4 * 
2189.7 * 
2190.0 * 
2190.3 * 
2190.6 * 
2190.9 * 
2191.3 * 
2191.7 * 
2192.0 * 
2192. 4 * 
2192.8 * 
2193.2 * 
2193.6 * 
2194.1 * 
2194.5 * 
2194. 9 * 
2195.3 * 
2195.8 * 
2196.2 * 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0755 
0800 
0805 
0810 
0815 
0820 
0825 
0830 
0835 
0840 
0845 
0850 
0855 
0900 
0905 
0910 
0915 
0920 
0925 
0930 
0935 
0940 
0945 
0950 
0955 

% 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 

OUCK5.0UT 

7182. 
7204. 
7218. 
7226. 
7225. 
7218. 
7203. 
7181. 
7151. 
7115. 
7071. 
7021. 
6960. 
6891. 
6815. 
6733. 
6646. 
6554. 
6458. 
6350. 
6237. 
6121. 
6003. 
5883. 
5754. 

852 
857 
860 
862 
862 
860 
857 
851 
844 
836 
825 
814 
BOO 
785 
769 
752 
733 
714 
693 
672 
650 
628 
605 
582 
559 

****************************************************************~***~*************************************************** 

PEAK FLOW 

(CFS) 

7226. 

PEAK STORAGE 

•

(AC-FT) 
862. 

PEAK STAGE 

(FEET) 
2200.85 

TIME 

(HR) 

8.17 

TIME 

(HR) 
8.17 

TIME 

(HR) 
8.17 

(CFS)O 

(INCHES) 
(AC-FT) 

6-HR 

5180. 
1.255 
2568. 

6-HR 

535. 

6-HR 

2195.25 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

3186. 
1.276 
2611. 

3186. 
1. 276 
2611. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

326. 326. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

2190.73 2190.73 

38;38 S(l MI 

9.92-HRO 

3186. 
1.276 
2611. 

9.92-HRO 

326. 

9. 92-HRO 

2190.73 

********************************k*************************************************************************************** 

HYDROGRAf'H AT STATION LDCOB 
PLAN 1, RATIO= .. 53 

************************************************************************************************************************ 

* 
DA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

·~ 1 
1 
1 

0000 
0005 
0010 
0015 
0020 
0025 
0030 
0035 
0040 
0045 
0050 
0055 
0100 
0105 
0110 
0115 
0120 
0125 
0130 
0135 
0140 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

0. 
0. 
1. 
5. 

14: 
26. 
4 2. 
58. 
72. 
81. 
85. 
85. 
81. 
75. 
68. 
61. 
55. 
50. 
4 6. 
4 4. 
43. 

* 
.0 2183.0 * 
.0 2183.0 * 
. 0 2183.0 * 
.1 2183.0 * 
.3 2183.1 * 
.6 2183.2 * 
.9 2183.3 * 

1.3 2183.5 * 
1.6 2183.6* 
1.8 2183.6 * 
1.9 2183.7 * 
1.9' 2183.7 * 
1.8 2183.6 * 
1. 7 2183.6 * 
1.5 2183.5 * 
1.4 2183.5 * 
1.2 2183.4 * 
1.1 2183.4 * 
1. 0 2183. 4 * 
1.0 2183.3 * 
1.0 2183.3 * 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0320 
0325 
0330 
0335 
0340 
0345 
03SO 
0355 
0400 
0405 
0410 
0415 
0420 
0425 
0430 
0435 
0440 
04 45 
0450 
0455 
0500 

41 
42 
43 
44 
4 fl 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

165. 
197. 
243 . 
305. 
384. 
473. 
:>60. 
641. 
712. 
781. 
851. 
924. 

1003. 
1091. 
1191. 
1308. 
1443. 
1599. 
1772. 
19f,S. 
2143. 

5.3 
7.S 

10.5 
14.6 
19.8 
25.6 
31.3 
36.6 
41.6 
4 6. 4 
51.4 
56.6 
62.2 
68.4 
75 .. 5 
83.7 
93.3 

104.3 
116.6 
129.8 
143.6 

STAGE * DA MON HRMN ORO OUTFLOW STORA 

* 
2184.1 * 
2184.3 * 
2184.4 * 
2184.7 * 
2185.0 * 
L18!:>. 3 " 
2185.6 * 
2185.9 * 

-2186.1 * 
2186.2 * 
2186.3 * 
2186.5 * 
2186.6 * 
2186.7 * 
2186.9 * 
2187.1 * 
2187.3 * 
2187.6 * 
2187.9 * 
2188.L * 
2188.4 * 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0640 81 
064.5 82 
0650 83 
065!:> 84 
0700 85 
0705 86 
0710 87 
0715 88 
0720 89 
0725 90 
0730 91 
0735 92 
0740 93 
07 4 5 94 
0750 95 
0755 96 
0800 97 
0805 98 
0810 99 
0815 100 
0820 101 

521!>. 
5326. 
5435. 
5541. 
5643. 
5741. 
5831. 
5907. 
5977. 
604 2. 
6102. 
6155. 
6201. 
6240. 
6273. 
6297. 
6315. 
6324. 
6326. 
6321. 
6308. 

470 
488 
SOb 
524 
541 
557 
573 
587 
601 
613 
624 
635 
643 
651 
657 
662 
665 
667 
667 
666 
664 



DUCK5.0UT 

1 0145 22 4 4. 1.0 2183.3 .. 1 0505 62 2331. 157.4 2188.7 * 1 0825 102 6287. 660 
1 0150 23 45. 1.0 2183.4 .. 1 0510 63 2517. 170.9 2188.9 .. 0830 103 6259 . 655 
1 0155 24 46. 1.0 2183.4 .. 1 0515 64 2698. 184.2 2189.2 * 1 0835 104 6224. 648 

• 0200 25 47. 1.1 2183.4 .. 1 0520 65 2877. 197.3 2189.4 .. 1 0840 105 6182. 640 
0205 26 4 9. 1.1 2183.4 * 1 0525 66 3056. 210.4 2189.7 * 1 0845 106 6133. 630 
0210 27 52. 1.1 2183.4 .. 1 0530 67 3239. 223.8 2189.9 * 1 0850 107 6078. 620 

1 0215 28 55. 1.2 2183.4 * 1 0535 68 3388. 237.6 2190.2 * 1 0855 108 6016. 608 
1 0220 29 58. 1.3 2183.5 .. 1 0540 69 3520. 252.3 2190.4 * 1 0900 109 5948. 595 
1 0225 30 60. 1.3 2183.5 * 1 0545 70 3661. 267.9 2190.7 .. 1 0905 110 5875. 581 
1 0230 31 61. 1.3 2183.5 * 1 0550 71 3810,' 284.5 2191.0 * 1 0910 111 5794. 566 
1 0235 32 61. 1.3 2183.5 * 1 0555 72 3965. 301.7 2191. 3 * 1 0915 112 5700. 550 
1 0240 33 61. 1.3 2183.5 * 1 0600 73 4126. 319.6 2191.6 * 1 0920 113 5602. 534 
1 0245 34 62. 1.4 2183.5 * 1 0605 74 4290. 337,7 2192.0 * 1 0925 114 5502. 517 
1 0250 35 65. 1.4 2183.5 * 1 0610 75 4425. 356.3 2192.3 * 1 0930 115 5399. 500 
1 0255 36 71. 1.6 2183.6 * 1 0615 76 4559. 375.1 2192.6 * 1 0935 116 5292. 482 
1 0300 37 83. 1.8 2183.7 .. 1 0620 77 4 694. 394 .1 2193.0 * 1 0940 117 5184. 464 
1 0305 38 101. 2.3 2183.8 * 1 0625 78 4 830. 413.2 2193.3 * 1 0945 118 5065. 446 
1 0310 39 127. 2.9 2184.0 * 1 0630 79 4965. 432.3 2193.6 * 1 0950 119 4 934. 427 
1 0315 40 142. 3.8 2184.1 * 1 0635 80 5100. 451.2 2194.0 * 1 0955 120 4803. 409 .. 

************************************************************************************************************************ 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 9. 92-HRD 

(CFS) (HR) 
(CFS)O 

6326. 8.17 44!'>2. 2735. 2735. 273!'>. 
(INCHES) 1. 07 9 1.095 1. 09!'> 1. 095 

(AC-FT) 2208. 2241. 2241. 2241. 

PEAK STORAGE TIME MAXIMUM AVE:RAGE: STORAGE: 
6-HR 24-HR 72-HR 9.92-HRO 

(AC-FT) (HR) 
668. 8.17 412. 251.' 251. 251. 

PEAK STAGE: TIME MAXIMUM AVERAGE: STAGE: 
6-HR 24-HR 72-HR 9.92-HRO 

(FEET) (HR) 

.197.64 8.17 2193.15 2189.41 2189.41 2189.41 

CUMULATIVE AREA = 38.38 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~** *** **r *** *** *** *** *** *** *** *** *** *** *** 

872 KK 

879 KO 

875 RS 

876 SV 

877 SQ 

878 SE 

************** 
* 
* 

* 
MCDB * 

* 
************** 

OUTPUT CONTROL VARIABLES 
I PRNT 1 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS l NUMBER OF SUBRE:ACHE:G 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC -1.00 INITIAL CONDITION 

X .00 WORKING R AND D COEFFICIENT 

STORAGE . 0 8.0 40.0 70.0 

DISCHARGE 0. 30. 40. 55. 

ELEVATION . 00 2.00 4.00 6.00 

*** 

100.0 160.0 210.0 500.0 

65. 80. 85. 87. 

8.00 12.00 15.00 16.00 

~********************************************************************************************************************** 
HYDROGRAPH AT STATION 

PLAN 1, RATIO = 

53 

MCDB 
.83 



OUCK5.0UT 

************************************************************************************************************************ 

• 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

• 1 
1 
1 
1 

MON HRMN ORO 

0000 1 
0005 2 
0010 3 
0015 4 
0020 5 
0025 6 
0030 7 
0035 8 
0040 9 
0045 10 
0050 11 
0055 12 
0100 13 
0105 14 
0110 15 
0115 16 
0120 17 
0125 18 
0130 19 
0135 20 
0140 21 
0145 22 
0150 23 
015!1 24 
0200 25 
0205 26 
0210 27 
0215 28 
0220 29 
0225 30 
0230 31 
0235 32 
0240 33 
0245 34 
0250 35 
0255 36 
0300 37 
0305 38 
0310 39 
0315 40 

OUTFLOW 

o. 
o. 
o. 
0. 
0. 
0. 
1. 
2. 
3. 
5. 
6. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
16. 
18. 
20. 
23. 
26. 
30. 
30. 
31. 
31. 
31. 
32. 
32. 
32. 
32. 
32. 
32. 
33. 
33. 
33. 
34. 
35. 
36. 

STORAGE 

.o 
·• 0 
• 0 
• 0 
• 0 
.1 
. 2 
. 5 
. 9 

1.3 
1.7 
2.1 
2.4 
2.7 
3.0 
3.3 
3.5 
3.8 
4.2 
4. 8 
5.4 
6.2 
7.0 
7.9 
8.8 
9.7 

10.8 
11.9 
12.8 
13.6 
14 .1 
14.6 
15.0 
15.6 
16.2 
17.2 
18.7 
20.8 
23.6 
27.4 

* 
STAGE * DA MON HRMN ORD 

* 
. 0 * 1 
. 0 * 1 
.0 * 1 
.0 * 1 
. 0 * 1 
• 0 * 1 
.1 * 1 
.1 * 1 
.2 * 1 
.3 * 1 
.4 * 1 
. 5 * 1 
.6 * 1 
. 7 * 1 
. 8 * 1 
. 8 * 1 
. 9 * 1 

1. 0 * 1 
1.1 * 1 
1. 2 * 1 
1. 4 * 1 
1. 6 * 1 
1. 8 * 1 
2.0 * 1 
2. 0 * 1 
2.1 * 1 
2.2 * 1 
2.2 * 1 
2.3 * 1 
2.3 * 1 
2.4 * 1 
2.4 * 1 
2.4 * 1 
2.5 * 1 
2.5 * 1 
2.6 * 1 
2.7 * 1 
2.8 * 1 
3.0 * 1 
3.2 * 1 

* 

0320 41 
0325 42 
0330 43 
0335 44 
0340 45 
0345 46 
0350 47 
0355 48 
04 00 4 9 
0405 50 
0410 51 
0415 52 
0420 53 
0425 54 
0430 55 
0435 56 
0440 57 
0445 58 
0450 59 
0455 60 
0500 61 
0505 62 
0510 63 
0515 64 
0520 65 
052.~ 66 
0530 67 
053~> 68 
054 0 69 
054 5 7 0 
0550 71 
0555 72 
0600 73 
060:, 74 
0610 75 
0615 76 
0620 77 
0625 78 
0630 79 
0635 80 

OUTFLOW 

38. 
39. 
43. 
48. 
53. 
57. 
59. 
61. 
63 . 
65. 
66. 
66 . 
67. 
67 . 
68 . 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
76. 
76. 
76. 
76. 
76. 
76. 
76. 
76. 
76. 
76 . 
76. 
76. 
76. 
76. 
76. 
76. 

STORAGE 

32.1 
38.2 
45.8 
55.1 
65.2 
74.6 
82.4 
88.8 
94.2 
98.7 

102.4 
105.2 
107.4 
109.3 
111.2 
113.3 
116.1 
119.7 
124.0 
128.8 
133.5 
137.6 
140.6 
142.7 
14 4 .1 
144.9 
14 c>. 4 
14 [,. 7 

145.8 
145.8 
145.7 
145.6 
145.4 
145.2 
145.0 
144.6 
144.3 
143.8 
143.4 
142.9 

* 
STAGE * OA MON HRMN ORO 

* 
3.5 * 1 
3.9 * 1 
4.4 * 1 
5.0 * 1 
5.7 * 1 
6.3 * 1 
6.8 * 1 
7.3 * 1 
7.6 * 1 
7.9 * 1 
8.2 * 1 
8.3 * 1 
8.5 * 1 
8.6 * 1 
8.7 * 1 
8.9 * 1 
9.1 * 1 
9. 3 * 1 
9.6 * 1 
9.9 * 1 

10.2 * 1 
10.5 * 1 
10.7 * 1 
10.8 * 1 
10.9 * 1 
11.0 * 1 
11.0 * 1 
11.0 * 1 
11.1 * 1 
11. 1 * 1 
11.0 * 1 
11.0 * 1 
11.0 * 1 
11. 0 * 1 
11.0 * 1 
11.0 * 1 
11.0 * 1 
10.9 * 1 
10.9 * 1 
10.9 * 

0640 81 
0645 82 
0650 83 
0655 84 
0700 85 
0705 86 
0710 87 
0715 88 
0720 89 
0725 90 
0730 91 
0735 92 
0740 93 
0745 94 
0750 95 
0755 96 
0800 97 
0805 98 
0810 99 
0815 100 
0820 101 
0825 102 
0830 103 
0835 104 
0840 105 
os4:, 106 
08!:>0 107 
08!1!1 108 
0900 109 
0905 110 
0910 111 
0915 112 
0920 113 
0925 114 
0930 115 
0935 116 
0940 117 
094 5 118 
0950 119 
09c>5 120 

OUTFLOW 

76. 
75. 
75. 
75. 
75. 
75. 
75. 
75. 
75. 
74. 
74. 
74. 
74. 
74. 
74. 
74. 
74. 
73. 
73. 
73. 
73. 
73. 
73. 
73. 
73. 
72. 
72. 
72. 
72. 
72. 
72. 
72. 
72. 
71. 
71. 
71. 
71. 
71. 
71. 
71. 

STORA 

142 
141 
141 
140 
140 
139 
139 
138 
138 
137 
137 
136 
136 
135 
135 
134 
134 
133 
133 
132 
132 
131 
131 
130 
130 
129 
129 
128 
128 
127 
127 
126 
126 
125 
125 
124 
124 
123 
123 
122 

***********************************************************************************~************************************ 

PEAK FLOW 

(CFS) 

76. 

PEAK STORAGE 

(AC-FT) 
146. 

E'EAK STAGE 

(FEET) 
11.05 

TIME 

(HR) 

5.67 

TIME 

(HR) 
5. 67 

TIME 

(HR) 
s. 67 

(CFS)D 

(INCHES) 
(AC-FT) 

6-HR 

73. 
.242 
36. 

6-HR 

132. 

6-HR 

10.12 

CUMULATIVE AREA ~ 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

53. 
. 293 

4 4. 

53. 
.293 

4 4. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

86. 86. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

6. 91 6.91 

2.80 SQ MI 

9.92-HRD 

53. 
.293 
44. 

9.92-HRD 

86. 

9.92-HRD 

6.91 

*************************k*****K***********K****k*********~*****k****k**************k*********************************** 

HYDROGRAPH AT ~~TATION 

PLAN 1, RATIO ~ 
MCDB 

.80 

•

********************************************************************************************************************** 
* * 

DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE "' DA MON HRMN ORO OUTFLOW STORA 
* * 

1 0000 1 0. .0 . 0 * 1 0320 41 37. 29.7 3.4 * 1 0640 81 74. 134 

S4 



1 
1 
1 

DUCK5.0LJT 

0005 2 0. .0 .0 * 1 0325 42 39. 3~J.5 3.7 * 1 0645 82 74. 134 
0010 3 0. .0 .0 * 1 0330 43 41. 42.7 4.2 * 1 0650 83 73. 133 
0015 4 0. .0 .0 * 1 0335 44 46. 51.6 4.8 * 1 0655 84 73. 133 
0020 5 0. .o .o * 1 0340 45 51. 61.2 5.4 * 1 0700 85 73. 132 
0025 6 o. .0 .o * 1 0345 46 55. 70.2 6.0 * 1 0705 86 73. 132 
0030 7 1. .2 .0 * 1 0350 47 58. 77.7 6.5 * 1 0710 87 73. 131 

1 0035 8 2. .4 .1 * 1 0355 48 60. 83.8 6.9 * 1 0715 88 73. 131 
1 0040 9 3. .7 .2 * 1 0400 49 61. 88.9 7.3 * 1 0720 89 73. 130 • 
1 0045 10 4. 1.1 .3 * 1 0405 50 63. 93.2 7.5 * 1 0725 90 73. 130 
1 0050 11 6. 1.5 .4 * 1 0410 51 64. 96.7 7.8 * 1 0730 91 72. 129 
1 0055 12 7. 1.8 .5 * 1 0415 52 65. 99.4 8.0 * 1 0735 92 72. 129 
1 0100 13 8. 2.1 .5 * 1 0420 53 65. 101.5 8.1 * 1 0740 93 72. 128 
1 0105 14 9. 2.4 .6 * 1 0425 54 66. 103.3 8.2 * 1 0745 94 72. 128 
1 0110 15 10. 2.6 .7 * 1 0430 55 66. 105.1 8.3 * 1 0750 95 72. 127 
1 0115 16 11. 2.9 .7 * 1 0435 56 67. 107.1 8.5 * 1 0755 96 72. 127 
1 0120 17 12. 3.1 .8 * 1 0440 57 67. 109.8 8.7 * 1 0800 97 72. 126 
1 0125 18 13. 3.4 .9 * 1 0445 58 68. 113.2 8.9 * 1 0805 98 72. 126 
1 0130 19 14. 3.8 .9 * 1 0450 59 69. 117.4 9.2 * 1 0810 99 71. 125 
1 0135 20 16. 4.3 1.1 * 1 0455 60 70. 122.0 9.5 * 1 0815 100 71. 125 
1 0140 21 18. 4.9 1.2 * 1 0500 61 72. 126.5 9.8 * 1 0820 101 71. 124 
1 0145 22 21. 5.6 1.4 * 1 0505 62 73. 130.4 10.0 * 1 0825 102 71. 124 
1 0150 23 24. 6.3 1.6 * 1 0510 63 73. 133.3 10.2 * 1 0830 103 71. 123 
1 0155 24 27. 7.1 1.8 * 1 0515 64 74. 135.3 10.4 * 1 0835 104 71. 123 
1 0200 25 30. 7.9 2.0 * 1 0520 65 74. 136.6 10.4 * 1 0840 105 71. 122 
1 0205 26 30. 8.8 2.1 * 1 0525 66 74. 137.4 10.5 * 1 0845 106 71. 122 
1 0210 27 31. 9.8 2.1 * 1 0530 67 74. 137.8 10.5 * 1 0850 107 70. 121 
1 0215 28 31. 10.8 2.2 * 1 0535 68 75. 138.1 10.5 * 1 0855 108 70. 121 
1 0220 29 31. 11.7 2.2 * 1 0540 69 75. 138.2 10.5 * 1 0900 109 70. 121 
1 0225 30 31. 12.4 2.3 * 1 0545 70 75. 138.2 10.5 * 1 0905 110 70. 120 
1 0230 31 32. 12.9 2.3 * 1 0550 71 75. 138.1 10.5 * 1 0910 111 70. 120 
1 0235 32 32. 13.3 2.3 * 1 0555 72 74. 137.9 10.5 * 0915 112 70. 119 
1 0240 33 32. 13.7 2.4 * 1 0600 73 74. 137.8 10.5 * 1 09LO 113 70. 119 
1 0245 34 32. 14.1 2.4 * 1 0605 74 74. 137.6 10.5 * 09L5 114 70. 118 
1 0250 35 32. 14.8 2.4 * 1 0610 75 74. 137.3 10.5 * 1 0930 115 70. 118 
1 0255 36 32. 15.7 2.5 * 1 0615 76 74. 137.0 10.5 * 1 0935 116 69. 117 
1 0300 37 33. 17.1 2.6 * 1 0620 77 74. 136.6 10.4 * 1 0940 117 69. 117 
1 0305 38 33. 19.0 2.7 * 1 0625 78 74. 136.2 10.4 * 1 0945 118 69. 116 
1 0310 39 34. 21.7 2.9 * 1 0630 79 74. 135.8 10.4 * 1 0950 119 69. 116 

•

1 0315 40 35. 25.2 3.1 * 1 0635 80 74. 135.3 10.4 * 1 0955 120 69. 115 
* * 

********************************************************************************************************************** 

PEAK E'LOW 

(CE'S) 

75. 

PEAK STORAGE 

(AC-E'T) 
138. 

PEAK STAGE 

(E'EET) 
10.55 

TIME 

(HR) 

5.67 

TIME 

(HR) 
5.67 

TIME 

(HR) 
5. 67 

(C:E'S)O 

(INCHES) 
(AC-E'T) 

6-HR 

71. 
.236 
35. 

6-HR 

6-HR 

9.64 

CUMULATIVE AREA = 

MAXIMUM AVERAGE E'LOW 
24-HR 72-HR 

52. 
.285 
43. 

52. 
. 28f, 
43. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

81. 81. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

6.58 6.58 

2.80 SQ MI 

9.92-HRD 

52. 
.285 
43. 

9.92-HRD 

81. 

9.92-HRD 

6.58 

******************************************************************i***************************************************** 

HYDROGRAE'H AT STATION 
PLAN 1, RATIO = 

MCDB 
. 76 

**************************k********************************************************************************************* 

DA MON HRMN ORD OUTE'LOW STORAGE 

1 
1 

-~ 1 
1 
1 

0000 
0005 
0010 
0015 
0020 
0025 
0030 

1 
2 
3 
4 
5 
6 
7 

o. 
0. 
0. 
0. 
0. 
0. 
0. 

. 0 

. 0 
• 0 
. 0 
.0 
.0 
.1 

* 
STAGE * DA MON HRMN ORO OUTE'LOW STORAGE 

. 0 * 1 

. 0 * 1 

. 0 * 1 

. 0 * 1 

. 0 * 1 
• 0 * 1 
. 0 * 1 

0320 41 
0325 42 
0330 43 
0335 44 
0340 45 
034 5 4 6 
0350 47 

55 

36. 
37 . 
4 o. 
4 3 • 
4 8. 
52. 
55. 

26.5 
31.8 
38.5 
46.8 
55.8 
64.2 
71.2 

STAGE * DA MON HRMN ORO OUTE'LOW STORA 

3.2 * 1 
3.5 * 1 
3.9 * 1 
4.5 * 1 
5.1 * 1 
5. 6 * 1 
6.1 * 1 

0640 81 
0645 82 
0650 83 
0655 84 
0700 85 
0705 86 
0710 87 

71. 
71. 
71. 
71. 
71. 
70. 
70. 

124 
123 
123 
122 
122 
122 
121 



1 
1 
1 ., 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0035 8 
0040 9 
0045 10 
0050 11 
0055 12 
0100 13 
0105 14 
0110 15 
0115 16 
0120 17 
0125 18 
0130 19 
0135 20 
0140 21 
0145 22 
0150 23 
0155 24 
0200 25 
0205 26 
0210 27 
0215 28 
0220 29 
0225 30 
0230 31 
0235 32 
0240 33 
0245 34 
0250 35 
0255 36 
0300 37 
0305 38 
0310 39 
0315 40 

1. 
2. 
3. 
4. 
6. 
7. 
7. 
8. 
9. 

10. 
11. 
12. 
14 .· 
16. 
18. 
20. 
23. 
26. 
29. 
30. 
30. 
31. 
31. 
31. 
31. 
31. 
31. 
32. 
32. 
32. 
33. 
33. 
34. 

.3 

. 6 
• 9 

1.2 
1.5 
1.7 
2.0 
2.2 
2.4 
2.6 
2.9 
3.2 
3.6 
4.2 
4.8 
5.5 
6.2 
6.9 
7.7 
8.6 
9.4 

10.2 
10.8 
11.2 
11.5 
11.9 
12.3 
12.8 
13.6 
14.9 
16.7 
19.1 
22.3 

.1 * 1 

.1 * 1 

. 2 • 1 

.3 * 1 
• 4 * 1 
. 4 * 1 
. 5 * 1 
0 6 * 1 
. 6 * 1 
.7 * 1 
.7 * 1 
. 8 * 1 
. 9 * 1 

1. 0 * 1 
1.2 * 1 
1. 4 * 1 
1. 5 * 1 
1. 7 * 1 
1. 9 * 1 
2. 0 * 1 
2.1 * 1 
2.1 * 1 
2.2 * 1 
2.2 * 1 
2.2 * 1 
2.2 * 1 
2.3 * 1 
2. 3 * 1 
2.4 * 1 
2.4 * 1 
2.5 * 
2.7 * 1 
2.9 * 1 

0355 48 
04 00 4 9 
0405 50 
0410 51 
0415 52 
0420 53 
0425 54 
0430 55 
0435 56 
0440 57 
0445 58 
0450 59 
0455 60 
0500 61 
0505 62 
0510 63 
0515 64 
0520 65 
0525 66 
0530 67 
0535 68 
0540 69 
0545 70 
0550 71 
0555 72 
0600 73 
0605 . 74 
0610 75 
0615 76 
0620 77 
0625 78 
0630 79 

' 0635 80 

~)7. 

59. 
60 . 
61. 
62. 
63. 
63. 
64. 
65. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
71. 
72. 
72. 
72. 
72. 
72. 
72. 
72. 
72. 
72. 
72. 
.72 0 

72. 
72. 
71 ., 
71. 
71. 

76. 9 
81.7 
8S.8 
89.0 
91. s 
93.S 
95.2 
96.8 
98.7 

101.2 
104.4 
108.3 
112.6 
116.8 
120.S 
123.2 
125.1 
126.3 
127.0 
127.4 
127.6 
127.7 
127.7 
127.5 
127.4 
127.2 
127.0 
126.8 
126.5 
126.1 
12~>. 7 
125.3 
124.8 

6. ,:, * 
6.8 • 
7.1 * 1 
7.3 * 1 
7.4 * 1 
7.6 * 1 
7.7 * 1 
7.8 * 1 
7.9 * 1 
8.1 * 1 
8.3 * 1 
8.6 * 1 
8.8 * 1 
9.1 * 1 
9.4 * 1 
9.5 * 1 
9.7 * 1 
9.8 * 1 
9.8 * 1 
9.8 * 1 
9.8 * 1 
9.8 * 1 
9. 8 * '1 
9.8 * 1 
9.8 * 1 
9.8 * 1 
9.8 * 1 
9.8 * 1 
9. 8 * 1 
9.7 * 1 
9.7 * 
9.7 * 
9.7 * 1 

071S 88 
0720 89 
072S 90 
0730 91 
0735 92 
07 4 0 93 
074S 94 
07SO 95 
0755 96 
0800 97 
0805 98 
0810 99 
0815 100 
0820 101 
0825 102 
0830 103 
0835 104 
0840 105 
0845 106 
0850 107 
0855 108 
0900 109 
0905 110 
0910 111 
0915 112 
0920 113 
0925 114 
0930 115 
0935 116 
094 0 117 
094~> 118 
0950 119 
0%5 120 

DUCK5.0UT 

70. 
70. 
70. 
70. 
70. 
70 . 
70. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
68. 
68. 
68. 
68. 
68. 
68. 
68. 
68. 
68. 
67. 
67. 
67. 
67. 
67. 
67. 
67. 
67. 
66. 

121 
120 
120 
119 
119 
118 
118 
117 
117 
116 
116 
115 
115 
114 
114 
113 
113 
112 
112 
111 
111 
111 
110 
110 
109 
109 
108 
108 
107 
107 
106 
106 
lOS 

************************************************************************************************************************ 

PEAK FLOW 

•

(CFS) 

72. 

PEAK STORAGE 

(AC-FT) 
128. 

PEAK STAGE 

(FEET) 
9.85 

TIME 

(HR) 

5. 67 

TIME 

(HR) 
S.67 

TIME 

(HR) 
5. 67 

(CFS)D 

(INCHES) 
(AC-FT) 

6-HR 

69. 
. 227 
34. 

6-HR 

115. 

6-HR 

8.98 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 

50 . 
.274 
41. 

72-HR 

50. 
.274 
41. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

75. 75. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

6.13 6.13 

2. 80 SQ MI 

9.92-HRD 

50. 
.274 
41. 

9.92-HRD 

7S. 

9.92-HRD 

6.13 

***********************~**~*******************k***********~****4******************************************************** 

HYDROGRAE'H AT STATION 
PLAN 1, RATIO = 

MCDB 
.73 

************************************************************************************************************************ 

DA MON HRMN ORO OUTFLOW STORAGE 

1 
1 
1 
1 
1 
1 
1 
1 .i 
1 
1 
1 

0000 1 
0005 2 
0010 3 
0015 4 
0020 5 
0025 6 
0030 7 
0035 8 
0040 9 
0045 10 
0050 11 
0055 12 
0100 13 

o. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
3. 
3. 
4. 
5. 

. 0 

. 0 
0 0 
. 0 
.0 
. 0 
. 1 
• 2 
• 4 
0 7 
. 9 

1.2 
1.4 

* 
STAGE * DA MON HRMN ORD OUTFLOW ~~TORAGE 

• 0 * 1 
. 0 * 1 
. 0 * 1 
. 0 * 1 
. 0 * 1 
0 0 * 1 
. 0 * 1 
.1 * 1 
.1 * 1 
. 2 * 1 
.2 * 1 
.3 * 1 
. 3 * 1 

0320 41 
0325 42 
0330 43 
0335 44 
0340 45 
034 5 4 6 
0350 47 
0355 4 8 
04 00 4 9 
0405 50 
0410 51 
041S S2 
0420 S3 

56 

35. 
36. 
38. 
41. 
45 . 
4 9 0 

52. 
55. 
56 . 
SB . 
59. 
60. 
60. 

23.4 
28.2 
34 0 4 
42.1 
50.4 
58.2 
64.7 
70.0 
74.4 
78.2 
81.2 
83.5 
85.3 

STAGE * DA MON HRMN ORO OUTFLOW STORA 

3.0 * 1 
3.3 * 1 
3.7 * 1 
4 • 1 • 1 
4.7 • 1 
5.2 * 1 
5.6 * 1 
6.0 * 1 
6.3 * 1 
6.5 * 1 
6.7 * 1 
6.9 * 1 
7.0 * 1 

0640 81 
0645 82 
0650 83 
0655 84 
0700 85 
0705 86 
0710 87 
071S 88 
0720 89 
0725 90 
0730 91 
0735 92 
0740 93 

68 . 
68 . 
68. 
68. 
68. 
68 . 
68 . 
68 . 
68. 
67. 
67. 
67. 
67. 

113 
113 
112 
112 
111 
111 
111 
110 
110 
109 
109 
108 
108 



1 
1 

• 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0105 14 
0110 15 
0115 16 
0120 17 
0125 18 
0130 19 
0135 20 
0140 21 
0145 22 
0150 23 
0155 24 
0200 25 
0205 26 
0210 27 
0215 28 
0220 29 
0225 30~ 

0230 31 
0235 32 
0240 33 
0245 34 
0250 35 
0255 36 
0300 37 
0305 38 
0310 39 
0315 40 

6. 
7. 
7 • 
8. 
9. 

10. 
11. 
13. 
15. 
17. 
20. 
22. 
25. 
28. 
30. 
30. 
30. 
30. 
31. 
31. 
31. 
31. 
31. 
31. 
32. 
33. 
34. 

1.6 
1.8 
2.0 
2.2 
2.4 
2.7 
3.0 
3.5 
4.0 
4.6 
5.2 
5. 9 
6.6 
7.3 
8.1 
8.7 
9.2 
9.6 
9.9 

10.1 
10.5 
10.9 
11.6 
12.7 
14.3 
16.6 
19.5 

.4 * 1 

.4 * 1 

.. 5 * 1 

.5 * 1 

. 6 * 1 

. 7 * 1 

.8 * 1 

. 9 * 1 
1. 0 * 1 
1.2 * 1 
1. 3 * 1 
1. 5 * 1 
1. 6 * 1 
1. 8 * 1 
2.0 * 1 
2.0 * 1 
2.1 * 1 
2.1 * 1 
2.1 * 1 
2.1 * 1 
2.2 * 1 
2.2 * 1 
2.2 * 1 
2.3 * 1 
2.4 * 1 
2.5 * 1 
2.7 * 1 

* 

0425 54 
0430 55 
0435 56 
0440 57 
0445 58 
0450 59 
0455 60 
0500 61 
0505 62 
0510 63 
0515 64 
0520 65 
0525 66 
0530 67 
0535 68 
0540 69 
0545 70 
0550 71 
0555 72 
0600 73 
0605 74 
0610 75 
0615 76 
0620 77 
0625 78 
0630 7 9 
0635 80 

61. 
61. 
62. 
62. 
63. 
65 . 
66. 
67. 
68. 
68. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 

86.9 
88.4 
90.2 
92.5 
95.5 
99.1 

103.1 
107.1 
110.5 
113.0 
114.8 
115.8 
116.5 
116.8 
117.0 
117.1 
117.0 
116.9 
116.8 
116.6 
116.4 
116.2 
115.9 
11~>. 5 
115.1 
114.7 
114.2 

7.1 * 1 
7.2 * 1 
7.3 * 1 
7.5 * 1 
7.7 * 1 
7. 9 * 1 
8.2 * 1 
8.5 * 1 
8.7 * 1 
8. 9 * 1 
9. 0 * 1 
9.1 * 1 
9.1 * 1 
9.1 * 1 
9.1 * 1 
9.1 * 1 
9.1 * 1 
9.1 * 1 
9.1 * 1 

'9.1 * 1 
9.1 * 1 
9.1 * 1 
9.1 * 1 
9. 0 * 1 
9.0 * 1 
9.0 * 1 
8. 9 * 1 

* 

07 4 5 94 
0750 95 
0755 96 
0800 97 
0805 98 
0810 99 
0815 100 
0820 101 
0825 102 
0830 103 
0835 104 
0840 105 
0845 106 
0850 107 
0855 108 
0900 109 
~0905 110 
0910 111 
0915 112 
0920 113 
0925 114 
0930 115 
0935 116 
0940 117 
094 5 118 
0950 119 
0955 120 

DUCK5.0UT 

67. 
67. 
67. 
67. 
66 . 
66. 
66. 
66. 
66. 
66. 
66. 
66. 
66. 
65. 
65. 
65. 
65. 
65. 
65. 
65. 
65. 
64. 
64. 
64. 
64. 
64. 
64. 

107 
107 
106 
106 
105 
105 
105 
104 
104 
103 
103 
102 
102 
101 
101 
100 
100 
100 

99 
99 
98 
98 
97 
97 
96 
96 
96 

************************************************************************************************************************ 

PEAK E'LOW 

(CE'S) 

69. 

.IIIJi..AK STORAGE 

.AC-E'T) 
117. 

PEAK STAGE 

(tEET) 
9.14 

TIME 

(HR) 

5.67 

TIME 

(HR) 
5.67 

TIME 

(HR) 
5.67 

(CE'S)O 

(INCHES) 
(AC-E'T) 

6-HR 

66. 
. 219 
33. 

6-HR 

105. 

6-HR 

8.32 

CUMULATIVE AREA = 

MAXIMUM AVERAGE E'LOW 
24-HR 72-HR 

48. 
.262 
39. 

48. 
.262 
39. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

68. 68. 

MAXIMUM AVERAGE STAGE; 
24-HR 72-HR 

5. 67 ~'i. 67 

2.80 SQ MI 

9.92-HRD 

48 . 
. 262 
39. 

9. 92-HRO 

68. 

9.92-HRO 

5.67 

***********************************************************~*********~******************~******************************* 

HYDROGRAPH AT STATION 
PLAN 1, RATIO = 

MCDB 
.69 

****~**~**************************************************************************************************************** 

DA MON HRMN ORD OUTE'LOW STORAGE 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 .i 
1 
1 
1 

0000 1 
0005 2 
0010 3 
0015 4 
0020 5 
0025 6 
0030 7 
0035 8 
0040 9 
0045 10 
0050 11 
0055 12 
0100 13 
0105 14 
0110 15 
0115 16 
0120 17 
0125 18 
0130 19 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
2. 
3. 
4. 
4. 
5. 
6. 
6. 
7. 
8. 
9. 

. 0 
. 0 
.0 
• 0 
. 0 
. 0 
.1 
. 2 
.3 
. 5 
.7 
• 9 

1.1 
1.3 
1.5 
1.7 
1.8 
2.0 
2.3 

* 
STAGE * DA MON HRMN ORD OUTE'LOW STORAGE 

* 
. 0 * 1 
. 0 * 1 
. 0 * 1 
. 0 * 1 
.o * 1 
.o * 1 
. 0 • 1 
. 0 *~ 1 
. 1 * 1 
.1 * 1 
.2 * 1 
. 2 * 1 
.3 * l 
.3 * 
.4 * 
.4 * 1 
. 5 * 1 
.5 * 1 
. 6 * 1 

0320 41 
032.5 4 2 
0330 43 
0335 44 
034 0 4 5 
034 5 4 6 
0350 47 
0355 4 8 
04 00 4 9 
0405 50 
0410 51 
0415 52 
0420 53 
0425 .54 
0430 5~> 

043.5 .56 
0440 57 
044.5 58 
0450 59 

57 

34 . 
36 . 
37. 
4 0 • 
43 . 
47 . 
50. 
52 . 
55 . 
~)6. 

57. 
58. 
.58. 
59. 
59. 
60. 
60. 
61. 
62. 

21.1 
2.5.6 
31.4 
38.6 
46.4 
53.8 
~)9. 9 
64. 9 
69.1 
72.6 
7S .. 5 
77.6 
7 'l. 4 

80.8 
82.2 
83.9 
86.0 
88.9 
92.3 

STAGE * DA MON HRMN ORO OUTE'LOW STORA 
* 

2.8 * 1 
3.1 * 1 
3 . .5 * 1 
3.9 * 1 
4. 4 * 1 
4. 9 * 1 
5.3 * 
5 .. 7 * 1 
5. 9 * 1 
6.2 * 1 
6.4 * 1 
6.5 * 
6.6 * 
6.7 * 
6.8 * 1 
6.9 * 1 
7.1 * 1 
7.3 * 1 
7:5 * 1 

0640 81 
0645 82 
0650 83 
0655 84 
0700 8.5 
0705 86 
0710 87 
0715 88 
0720 89 
0725 90 
0730 91 
073.5 92 
0740 93 
074!'> 94 
0750 95 
0755 96 
0800 97 
0805 98 
0810 99 

66. 
66. 
66. 
66. 
66. 
66. 
66. 
66. 
66. 
65 . 
65. 
65. 
65 .. 
65. 
65. 
65. 
65. 
64. 
64. 

106 
105 
105 
104 
104 
103 
103 
102 
102 
101 
101 
101 
100 
100 

99 
99 
98 
98 
97 



1 
1 
1 

• 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0135 20 
0140 21 
0145 22 
0150 23 
0155 24 
0200 25 
0205 26 
0210 27 
0215 28 
0220 29 
0225 30 
0230 31 
0235 32 
0240 33 
0245 34 
0250 35 
0255 36 
0300 37 
0305 38 
0310 39 
0315 40 

10. 
11. 
13. 
15. 
17 0 

19. 
22. 
24. 
27. 
29. 
30. 
30. 
30. 
30. 
30. 
30. 
31. 
31. 
31. 
32. 
33. 

2.6 
3.0 
3.5 
4.0 
4.6 
5.1 
5.8 
6.5 
7.2 
7.7 
8.2 
8.5 
8.7 
8.9 
9.2 
9.6 

10.2 
11.2 
12.7 
14.7 
17 0 5 ' 

0 7 * '1 
0 8 * 1 
0 9 * 1 

1. 0 * 1 
1.1 * 1 
1. 3 * 1 
1. 4 * 1 
1. 6 * 1 
1. 8 * 1 
1. 9 * 1 
2.0 * 1 
2.0 * 1 
2.0 * 1 
2.1 * 1 
2.1 * 1 
2.1 * 1 
2.1 * 1 
2.2 * 1 
2.3 * 1 
2.4 * 1 
2. 6 * 1 

0455 60 
0500 61 
0505 62 
0510 63 
0515 64 
0520 65 
0525 66 
0530 67 
0535 68 
0540 69 
0545 70 
0550 71 
0555 72 
0600 73 
0605 74 
0610 75 
0615 76 
0620 77 
0625 78 
0630 7 9 
0635 80 

64. 
,65. 
66. 
66. 
67 0 

67 0 

67 0 

67 0 

67 0 

67 0 

67 0 

67. 
67. 
67. 
67. 
67. 
67 0 

67 0 

67 0 

67 0 

67. 

96.1 
99.9 

103.1 
105.5 
107.1 
108.1 
108.7 
109.0 
109.2 
109.2 
109.1 
109.0 
108.9 
108.7 
108.5 
108.3 
108.0 
107.6 
107.2 
106.8 
106. 4 

7.7 * 1 
8.0 * 1 
8.2 * 1 
8.4 * 1 
8.5 * 1 
8.5 * 1 
8.6 * 1 
8.6 * 1 
8.6 * 1 
8.6 * 1 
8.6 * 1 
8.6 * 1 
8.6 * 1 
8.6 * 1 
8.6 * 1 
8.6 * 1 
8.5 * 1 
8.5 * 1 
8.5 * 1 
8.5 * 
8.4 * 1 

0815 100 
0820 101 
082:, 102 
0830 103 
0835 104 
0840 105 
0845 106 
0850 107 
0855 108 
0900 109 
0905 110 
0910 111 
0915 112 
0920 113 
0925 114 
0930 115 
0935 116 
0940 117 
0945 118 
0950 119 
0955 120 

DUCK5.0UT 

64. 
64. 
64. 
64 0 

64. 
63. 
63. 
63. 
63. 
63. 
63. 
63. 
62. 
62. 
62. 
62. 
62. 
62. 
62. 
61. 
61. 

97 
97 
96 
96 
95 
95 
94 
94 
93 
93 
93 
92 
92 
91 
91 
90 
90 
90 
89 
89 
88 

************************************************************************************************************************ 

PEAK FLOW 

(CFS) 

67 0 

PEAK STORAGE 

(AC-FT) 
109. 

PEAK STAGE 

• (FEET) 
8.61 

TIME 

(HR) 

5. 67 

TIME 

(HR) 
5.67 

TIME 

(HR) 
5.67 

(CFS)D 

(INCHES) 
(AC-FT) 

6-HR 

64. 
.212 
32. 

6-HR 

97. 

6-HR 

7.83 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

46. 
.253 
38. 

4 6. 
.253 
38. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

63. 63. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

5.33 5.33 

2.80 SQ MI 

9.92-HRD 

4 6 0 

.253 
38. 

9.92-HRD 

63. 

9. 92-i-JRD 

5.33 

************************************************************************************************************************ 

HYDROGRAPH AT STATION 
PLAN 1, RATIO = 

MCDB 
.64 

**********************************************************************~****k******************************************** 

DA MON HRMN ORO OUTFLOW STORAGE 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-~ 1 
1 
1 

0000 1 
0005 2 
0010 3 
0015 4 
0020 5 
0025 6 
0030 7 
0035 8 
0040 9 
0045 10 
0050 11 
0055 12 
0100 13 
0105 14 
0110 15 
0115 16 
0120 17 
0125 18 
0130 19 
0135 20 
0140 21 
0145 22 
0150 23 
0155 24 
0200 25 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
2. 
2. 

'3. 
3. 
4 0 

4 0 

5. 
6. 
7 0 

8 0 

10. 
11. 
13. 
15. 

0 0 
.0 
0 0 
0 0 
0 0 
0 0 
0 0 
.1 
. 2 
.3 
.5 
.6 
0 8 
0 9 

1.0 
1.2 
1.3 
1.5 
1.7 
1.9 
2.2 
2.6 
3.0 
3. 4 
3.9 

* 
STAGE * DA MON HRMN ORD OUTFLOW STORAGE 

0 0 * 1 
0 0 * 1 
0 0 .* 1 
0 0 * 1 
.0 * 
0 0 < 1 
0 0 * 1 
.o * 1 
0 0 * 1 
.1 * 1 
. 1 * 1 
.2 * 1 
.2 * 1 
.2 * 1 
.3 * 1 
.3 * 1 
.3 * 1 
.4 * 1 
.4 * 1 
.5 * 1 
0 6 * 1 
.7 * 1 
.8 * 1 
0 9 * 1 

1. 0 * 1 

0320 41 
0325 42 
0330 43 
0335 44 
0340 45 
034 5 4 6 
0350 47 
0355 4 8 
04 00 4 9 
0405 50 
0410 51 
0415 52 
0420 53 
0425 54 
0430 55 
0435 56 
0440 :,7 
0445 58 
0450 59 
0455 60 
0500 61 
050.5 62 
0510 63 
0515 64 
0520 65 

58 

33. 
34 0 

36. 
38. 
4 0. 
43. 
4 6. 
48. 
50 . 
51. 
53 . 
54. 
54 0 

55. 
5E">. 
56. 
57. 
57. 
58. 
60. 
61. 
62. 
62. 
63. 
63. 

17.2 
21.2 
26.3 
32.6 
39.6 
4 6.1 
:ll. 5 
55.9 
59.7 
62.8 
65.4 
67.3 
68.8 

-70.0 
71.3 
72.7 
74.7 
77.2 
80.2 
83.7 
87 0 0 
89.9 
92.1 
93.5 
94 0 4 

STAGE * DA MON HRMN ORD OUTFLOW STORA 

2.6 * 1 
2.8 * 1 
3.1 * 1 
3.5 * 1 
4 0 0 * l 
4.4 * 1 
4.8 * 1 
5.1 * 1 
5.3 * 1 
5.5 * 1 
5.7 * 1 
5.8 * 1 
5.9 * 1 
6.0 * 1 
6.1 * 1 
6.2 * 1 
6.3 * 1 
6.5 * 1 
6.7 * 1 
6.9 * 1 
7.1 * 1 
7.3 * 1 
7.5 * 1 
7 0 6 * 1 
7.6 * 1 

0640 81 
0645 82 
0650 83 
0655 84 
0700 85 
0705 86 
0710 87 
0715 88 
0720 89 
0725 90 
0730 91 
0735 92 
0740 93 
07 4 5 94 
0750 95 
075S 96 
0800 97 
0805 98 
0810 99 
0815 100 
0820 101 
0825 102 
0830 103 
0835 104 
0840 105 

62. 
62. 
62. 
62. 
62. 
62. 
62. 
61. 
61. 
61. 
61. 
61. 
61. 
61. 
60. 
60. 
60. 
60. 
60. 
60. 
60. 
59. 
59. 
59. 
59. 

92 
91 
91 
90 
90 
90 
89 
89 
88 
88 
87 
87 
87 
86 
86 
85 
85 
84 
84 
84 
83 
83 
82 
82 
82 



1 
1 
1 

• 1 
1 
1 
1 
1 
1 
1 
1 
1 

0205 26 
0210 27 
0215 28 
0220 29 
0225 30 
0230 31 
0235 32 
0240 33 
0245 34 
0250 35 
0255 36 
0300 37 
0305 38 
0310 39 
0315 40 

17. 
19. 
21. 
23. 
24. 
25. 
26. 
26. 
27. 
28. 
30. 
30. 
31. 
31. 
32. 

4. 4 
5.0 
5.6 
6.0 
6.4 
6.6 
6.8 
7.0 
7.2 
7.5 
8.0 
8.8 

10.0 
11.8 
14.1 

1.1 * 1 
1.2 * 1 
1. 4 * 1 
1. 5 * 1 
1. 6 * 1 
1. 7 * 1 
1. 7 * 1 
1. 7 * 1 
1. 8 * 1 
1. 9 * 1 
2.0 * 1 
2.1 * 1 
2.1 * 1 
2.2 * 1 
2.4 * 1 

* 

0525 66 
0530 67 
0535 68 
0540 69 
0545 70 
0550 71 
0555 72 
0600 73 
0605 74 
0610 75 
0615 76 
0620 77 
0625 78 
0630 7 9 
0635 80 

63. 
63. 
63. 
63. 
63. 
63. 
63. 
63. 
63. 
63. 
63. 
63. 
63. 
63. 
62. 

94.9 
95.1 
95.2 
95.2 
95.1 
95.0 
94. 9 
94.7 
94.5 
94.3 
94.0 
93.7 
93.3 
92.9 
92.5 

7.7 * 1 
7.7 * 1 
7.7 * 1 
7.7 * 1 
7.7 * 1 
7.7 * 1 
7.7 * 1 
7. 6 * 1 
7.6 * 1 
7.6 * 1 
7. 6 * 1 
7. 6 * 1 
7. 6 * 1 
7.5 * 1 
7.5 * 1 

* 

0845 106 
0850 107 
0855 108 
0900 109 
0905 110 
0910 111 
0915 112 
0920 113 
0925 114 
0930 115 
0935 116 
094 0 117 
094 5 118 
0950 119 
0955 120 

DUCK5.0UT 

59. 
59. 
59. 
58. 
58. 
58. 
58. 
58. 
58. 
58. 
58. 
57. 
57. 
57. 
57. 

81 
81 
80 
80 
80 
79 
79 
78 
78 
78 
77 
77 
76 
76 
76 

************************************************************************************************************************ 

PEAK FLOW 

(CFS) 

63. 

PEAK STORAGE 

(AC-FT) 
95. 

PEAK STAGE 

(FEET) 
7.68 

TIME 

(HR) 

5.58 

TIME 

(HR) 
5.58 

TIME 

(HR) 
5.58 

(CFS)O 

(INCHES) 
(AC-FT) 

6-HR 

60. 
. 198 
30. 

6-HR 

84. 

6-HR 

6.96 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

43. 
.234 
35. 

43 . 
.234 
35. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

54. 54. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

4. 72 4. 72 

2.80 SQ MI 

9.92-HRD 

4 3. 
. 234 
35. 

9.92-HRO 

54. 

9. 92-HRO 

4.72 

~*************************************************************'******************************************************** 

HYDROGRAPH AT STATION MCDB 
PLAN 1, RATIO = . !'>8 

************************************************************************************************************************ 

DA MON HRMN ORO OUTFLOW STORAGE 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

~i 
1 
1 
1 

0000 1 
0005 2 
0010 3 
0015 4 
0020 5 
0025 6 
0030 7 
0035 8 
0040 9 
0045 10 
0050 11 
0055 12 
0100 13 
0105 14 
0110 15 
0115 16 
0120 17 
0125 18 
0130 19 
0135 20 
0140 21 
0145 22 
0150 23 
0155 24 
0200 25 
0205 26 
0210 27 
02H> 28 
0220 29 
0225 30 
0230 31 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
o. 
0. 
1. 
1. 
1. 
2. 
2. 
2. 
3. 
3. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
12. 
13. 
15. 
16. 
17. 
18. 

.o 

.o 

. 0 
• 0 
. 0 
.o 
• 0 
. 0 
.1 
.1 
.2 
. 3 
• 4 
.5 
. 6 
• 7 
. 8 
• 9 

1.1 
1.3 
1.5 
1.8 
2.1 
2.4 
2.8 
3.2 
3.6 
4. 0 
4. 4 
4. 7 
4. 9 

* 
STAGE * DA MON HRMN ORD OUTFLOW STORAGE 

* 
. 0 * 1 
. 0 * 1 
. 0 * 1 
. 0 * 1 
. 0 * 1 
. 0 * 1 
. 0 * 1 
.0 * 1 
. 0 * 1 
. 0 • 1 
.1 * 1 
.1 * 1 
.1 * 1 
.1 * 1 
. 2 * 1 
. 2 * 1 
.2 * 1 
.2 * 1 
.3 * 1 
. 3 * 1 
.4 * 1 
. 5 * 1 
.5 * 1 
. 6 * 1 
. 7 * 1 
.8 * 1 
. 9 ,* 1 

1. 0 * 1 
1.1 * 1 
1. 2 * 1 
1.2 * 1 

0320 41 
0325 42 
0330 43 
0335 44 
034 0 4 5 
034 5 4 6 
0350 47 
0355 48 
04 00 4 9 
040!'> !'>0 
0410 51 
0415 52 
04L0 !'>3 
0425 54 
0430 55 
0435 56 
04 4 0 57 
0445 58 
0450 59 
0455 60 
0500 61 
0505 62 
0510 63 
0515 64 
0520 65 
0!'>25 66 
0530 67 
0!'>35 68 
0540 69 
054 5 7 0 
0550 71 

32. 
33. 
34. 
36. 
38. 
39. 
41. 
4 3. 
45. 
4 6. 
47. 
4 8. 
4 9. 
4 9. 
~}0. 

,!=",1 • 

51. 
53. 
54. 
55 . 
56. 
57. 
~)8. 

58. 
ss .. 
!'>8. 
59. 
f>9. 
59. 
58. 
58. 

13.5 
16.9 
21.2 
26.6 
32.6 
38.2 
42.9 
46.7 
!'>0. 0 
52.7 
54. 9 
!:>6. 5 
!'>7. 8 
!'>8. 9 
!'>9. 9 
61.2 
62.8 
65.0 
67.7 
70.7 
73.6 
76.2 
78.0 
79.2 
80.0 
80.4 
80.6 
80.6 
80.6 
80.5 
80.4 

* 
STAGE * DA MON HRMN ORD OUTFLOW STORA 

* 
2.3 * 1 
2.6 * 1 
2.8 * 1 
3.2 * 1 
3. _:, * 1 
3. 9 * 1 
4.2 * 1 
4.4 * 1 
4. 7 * 
4.8 * 
5.0 * 
5.1 * 
5. 2 * 1 
5.3 * 1 
5.3 * 1 
5.4 * 1 
5. ~) * 1 
5.7 * 1 
5.8 * 1 
6.0 * 1 
6.2 * 
6.4 * 1 
6.5 * 
6.6 * 1 
6.7 * 1 
6.7 * 1 
6.7 * 1 
6.7 * 1 
6.7 * 1 
6.7 * 1 
6.7 * 1 

0640 81 
0645 82 
0650 83 
0655 84 
0700 85 
0705 86 
0710 87 
0715 88 
0720 89 
07L5 90 
0730 91 
07 -''' 92 
0740 93 
07 4 5 94 
0750 95 
07 55 96 
0800 97 
0805 98 
0810 99 
0815 100 
0820 101 
0825 102 
0830 103 
0835 104 
0840 105 
0845 106 
0850 107 
0855 108 
0900 109 
0905 110 
0910 111 

58. 
57. 
57. 
57. 
57. 
57. 
57. 
57. 
56. 
56. 
56. 
56. 
56. 
56. 
56. 
56. 
55. 
55. 
55. 
55. 
55. 
55. 
55. 
54. 
54. 
54. 
54. 
54. 
53. 
53. 
53. 

77 
77 
76 
76 
76 
75 
75 
74 
74 
74 
73 
73 
72 
72 
72 
71 
71 
71 
70 
70 
69 
69 
69 
68 
68 
68 
67 
67 
66 
66 
66 



1 
1 

• 1 
1 
1 

0235 32 
0240 33 
0245 34 
0250 35 
0255 36 
0300 37 
0305 38 
0310 39 
0315 40 

19. 
19. 
20. 
21. 
23. 
25. 
29. 
30. 
31. 

5.0 
5.2 
5. 4 
5.6 
6.0 
6.7 
7.7 
9.0 

11.0 

1. 3 * 1 
1. 3 * 1 
1. 3 * 1 
1. 4 * 1 
1. 5 * 1 
1. 7 * 1 
1. 9 * 1 
2.1 * 1 
2.2 * 1 

* 

0555 72 
0600 73 
0605 74 
0610 75 
0615 76 
0620 77 
0625 78 
0630 79 
0635 80 

58. 
58. 
58. 
58. 
58. 
58. 
58. 
58. 
58. 

80.2 
80.0 
79.9 
79.6 
7 9. 4 
7 9.1 
78.7 
78.4 
78.0 

6. 7 * 1 
6.7 * 1 
6.7 * 1 
6.6 * 1 
6. 6 * 1 
6.6 * 1 
6. 6 * 1 
6.6 * 1 
6.5 * 1 

* 

0915 112 
0920 113 
0925 114 
0930 115 
0935 116 
0940 117 
0945 118 
0950 119 
0955 120 

OUCK5.0UT 

53. 
53. 
53. 
52. 
52. 
52. 
52. 
52. 
51. 

65 
65 
65 
64 
64 
64 
63 
63 
62 

************************************************************************************************************************ 

PEAK FLOW 

(CFS) 

59. 

PEAK STORAGE 

(AC-FT) 
81. 

PEAK STAGE 

(FEET) 
6.71 

TIME 

(HR) 

5.58 

TIME 

(HR) 
5.58 

TIME 

(HR) 
5.58 

(CFS)O 

(INCHES) 
(AC-FT) 

6-HR 

55. 
.182 
27. 

6-HR 

71. 

6-HR 

6.05 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

39. 
.212 
32. 

39. 
.212 
32. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

46. 46. 

MAXIMUM AVERAGE ~>TAGE 

24-HR 72-HR 

4.08 4. 08 

2.80 SQ MI 

9. 92-HRD 

39. 
.212 
32. 

9.92-HRD 

4 6. 

9. 92-HRD 

4.08 

*********************************~*******************************~*~**************************************************** 

HYOROGRAE'H AT STATION 
PLAN 1, RATIO = 

MCOB 
.53 

•

*******************************************:**************************'****************:******************************** 

A MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW ~:;TORAGE STAGE * DA MON HRMN ORO OUTFLOW STORA 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 .i 
1 
1 
1 

0000 
0005 
0010 
0015 
0020 
0025 
0030 
0035 
0040 
0045 
0050 
0055 
0100 
0105 
0110 
0115 
0120 
0125 
0130 
0135 
0140 
0145 
0150 
0155 
0200 
0205 
0210 
0215 
0220 
0225 
0230 
0235 
0240 
0245 
0250 
0255 
0300 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

0. 
o. 
o. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
1. 
2. 
2. 
3. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
14. 
15. 
15. 
16. 
17. 
19. 

. 0 

.0 

.o 

. 0 
• 0 
• 0 
• 0 
• 0 
.o 
.1 
. 1 
.1 
.2 
.3 
. 3 
• 4 
.5 
• 6 
.7 
. 8 

1.0 
1.2 
1.5 
1.7 
2.0 
2.3 
2.6 
3.0 
3.2 
3.5 
3.7 
3.8 
3.9 
4 .1 
4. 3 
4. 6 
5.2 

. 0 • 

• 0 * 
• 0 * 
• 0 * 
• 0 * 
.0 * 
.0 * 
.0 * 
• 0 * 
• 0 * 
.0 * 
.0 * 
.1 * 
.1 * 
.1 * 
.1 * 
.1 * 
.1 * 
.2 * 
.2 * 
.3 * 
. 3 * 
.4 * 
• 4 * 
.5 * 
.6 * 

7 * 
.7 • 
. 8 * 
. 9 * 
• 9 •. 

1. 0 * 
1. 0 * 
1. 0 * 
1.1 * 
1. 2 * 
1. 3 * 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0320 
0325 
0330 
0335 
0340 
0345 
0350 
0355 
0400 
0405 
0410 
0415 
0420 
0425 
0430 
0435 
0440 
0445 
0450 
0455 
0500 
0505 
0510 
0515 
0520 
0525 
0530 
0535 
0540 
0[>45 
0550 
0555 
0600 
0605 
0610 
06E> 
0620 

41 
42 
43 
44 
45 
46 

. 47 

48 
49 
50 
51 
52 
53 
54 
.~5 

56 
57 
:,g 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

60 

31. 
32. 
33. 
34. 
36. 
38. 
39. 
40. 
41. 
42. 
43. 
4 4. 
45. 
45. 
45. 
4 6. 
47. 
48. 
4 9. 
50. 
51. 
53. 
53. 
54. 
54. 
54. 
54. 
54. 
54. 
54 . 
54. 
54. 
54. 
54. 
54. 
54. 
54. 

10.8 
13.7 
17.4 
22.0 
27.2 
32.0 
36.1 
39.4 
42.3 
44.7 
46.5 
48.0 
4 9. 0 
50.0 
.'iO. 9 
51.9 
53.4 
55.3 
57.6 
60.3 
62.9 
65.1 
66.7 
67.8 
68.4 
68.7 
68.8 
68.9 
68.8 
68.7 
68.6 
68.4 
68.3 
68.1 
67.9 
67.6 
67.3 

2.2 * 
2.4 * 
2.6 * 
2. 9 * 
3.2 * 
3.5 * 
3.8 * 
4. 0 * 
4.2 * 
4.3 * 
4. 4 * 
4. 5 * 
4.6 * 
4.7 * 
4.7 * 
4.8 * 
4. 9 * 
5.0 * 
5.2 * 
5. 4 * 
5. :, * 
5.7 * 
5.8 * 
5. 9 * 
5.9 * 
5.9 * 
5.9 * 
5.9 * 
5.9 * 
5.9 * 
5.9 * 
5.9 * 
5. 9 * 
5.9 * 
5.9 * 
5.8 * 
5.8 * 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 

0640 
0645 
0650 
0655 
0700 
0705 
0710 
0715 
0720 
0725 
0730 
0735 
0740 
0745 
0750 
0755 
0800 
0805 
0810 
0815 
0820 
0825 
0830 
0835 
0840 
0845 
0850 
0855 
0900 
0905 
0910 
0915 
0920 
0925 
0930 
0935 
0940 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
llO 
111 
112 
113 
114 
115 
116 
117 

53. 
53. 
53. 
52. 
52. 
52. 
52. 
52. 
52. 
51. 
51. 
51. 
51. 
51. 
51. 
50. 
50. 
50. 
50. 
50. 
4 9. 
4 9. 
4 9. 
49. 
4 9. 
4 9. 
4 8. 
4 8. 
48. 
48. 
48. 
48. 
47. 
47. 
47. 
47. 
47. 

66 
65 
65 
64 
64 
64 
63 
63 
63 
62 
62 
62 
61 
61 
61 
60 
60 
60 
59 
59 
59 
58 
58 
57 
57 
57 
56 
56 
56 
55 
55 
55 
54 
54 
54 
54 
53 



1 
1 

0305 38 
0310 39 

22. 
27. 

6.0 
7.1 

1.5 * 
1. 8 * 

1 
1 

0625 
0630 

78 
79 

54. 
53. 

67.0 
66.7 

5.8 * 
5.8 * 

1 
1 

0945 118 
0950 119 

DUCK5.0UT 

47. 
47. 

53 
53 

4111i*****::~:**::******::~******:~:*****:~:*:**~*****::::**::******::~*'***::~:*****:~:*:**~*****::::*~::******::~*****:: 
PEAK FLOW 

(CFS) 

54. 

PEAK STORAGE 

(AC-FT) 
69. 

PEAK STAGE 

(FEET) 
5. 92 

• 

• 

TIME 

(HR) 

5.58 

TIME 

(HR) 
5.58 

TIME 

(HR) 
5.58 

(CFS)O 

(INCHES) 
(AC-FT) 

6-HR 

50. 
.166 
25. 

6-HR 

60. 

6-HR 

5.34 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

35. 35. 
.191 .191 
29. 29. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

38. 38. 

MAXIMUM AVERAGE STAGE 
24-HR 72~HR 

3.58 3.58 

2.80 SQ MI 

61 

9.92-HRD 

35; 
.191 
29. 

9.92-HRD 

38. 

9. 92-HRD 

3.58 



0 0 

• 
OPERATION 

HYDROGRAPH ATO 

ROUTED TOO 

HYDROGRAPH ATO 

2 COMBINED ATO 

ROUTED TOO 

HYDROGRAPH ATO 

2 COMBINED ATO 

.VERSION TOO 

HYDROGRAPH ATO 

ROUTED TOO 

HYDROGRAPH ATO 

2 COMBINED ATO 

DIVERSION TOO 

HYDROGRAPH ATO 

ROUTED TOO 

DIVERSION TOO 

.DROGRAPH ATO 

DUCK5.0UT 

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS 
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES 

STATION AREA 

B13A 1.29 

RB13A 1.29 

Bl3B . 54 

PT1 1. 83 

RPT1 1. 83 

B17 . 82 

PT2 2.64 

DVBD2 2.64 

DVBD2 2. 64 

RPT2 2.64 

B13C 2.01 

PT3 4. 6~> 

DVBD3 4.65 

DVBD3 4.65 

RPT3A 4.65 

DVBD4 4.65 

DVBD4 4. 6~> 

PLAN 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

F'LOW 
TIME 

FLOW 
TIME 

F'LOW 
TIME 

FLOW 
TIME 

F'LOW 
TIME 

F'LOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

TIME TO PEAK IN HOURS 

RATIOS APPLIED TO PRECIPITATION 
RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6 RATIO 7 RATIO 

.83 .80 .76 .73 .69 .64 .58 

580. 
4.08 

533. 
4. 75 

148. 
5.08 

675. 
4.75 

658. 
~). 08 

258. 
4.33 

864. 
5.00 

350. 
5.00 

514. 
5.00 

513. 
5.08 

893. 
3.92 

1052. 
~>. 08 

273. 
5.08 

77 9. 
5.08 

773. 
5.17 

178. 
5.17 

595. 
5.17 

62 

551. 
4.08 

507. 
4. 75 

140. 
5.08 

641. 
4.75 

626. 
5.08 

<::44. 
4. 33 

821. 
5.00 

. 337. 
5.00 

4 84. 
f>. 00 

483. 
5.08 

848. 
3.92 

998. 
5.08 

271. 
5.08 

7<::7. 
5.08 

722. 
5.17 

173. 
5.17 

54 9. 
!'>.17 

512. 
4.08 

470. 
4.75 

130. 
5.08 

595. 
4. 75 

581. 
5.08 

226. 
4.33 

762. 
5.00 

319 . 
5.00 

443. 
5.00 

442. 
5.08 

785. 
3.92 

924. 
5.08 

268. 
5.08 

655. 
5.08 

653. 
5.17 

165. 
5.17 

488. 
5.17 

471. 
4.08 

433. 
4. 75 

120. 
5.17 

547. 
4.75 

535. 
5.08 

207 . 
4.33 

702. 
5.00 

301. 
5.00 

401. 
5.00 

4 00. 
5.08 

721. 
3.92 

84 8. 
5.08 

265. 
5.08 

583. 
5.08 

581. 
5.17 

158. 
5.17 

424. 
5.17 

4 41. 
4. 08 

406. 
4.75 

112. 
5.17 

512. 
4.75 

501. 
5.08 

193. 
4.42 

657. 
5.08 

288. 
5.08 

370. 
5.08 

370. 
5.08 

674. 
3.92 

79L. 
5.08 

263. 
5.08 

529. 
5.08 

526. 
5.17 

152. 
5.17 

375. 
5.17 

387. 
4.08 

356. 
4. 75 

98 . 
5.25 

448. 
4.75 

439. 
5.08 

168. 
4.42 

577. 
5.08 

263. 
5.08 

314. 
5.08 

313. 
5.17 

588. 
3.92 

688. 
f>. 08 

259. 
5.08 

4 29. 
5.08 

429. 
5.~ 7 

140. 
5.17 

289. 
5.17 

329. 
4. 08 

302. 
4.75 

84. 
5.33 

380. 
4.75 

372. 
5.08 

142. 
4.42 

4 90. 
5.08 

237. 
5.08 

253. 
5.08 

253. 
5.17 

4 96. 
3.92 

577. 
5.08 

255. 
5.08 

322. 
5.08 

322. 
5.17 

126. 
5.17 

196. 
5.17 

28 
4. 

25 
4. 

7 
5. 

32 
4. 

31 
5. 

12 
4. 

42 
5. 

21 
5. 

20 
5. 

20 
5. 

42 
3. 

48 
5. 

25 
5. 

23 
5. 

23 
5. 

11 
5. 

12 
5. 



ROUTED TOO 
RPT3B 4.65 1 

4111bROGRAPH ATO 
B11S 1.12 1 

HYDROGRAPH ATO 
HYDROl .63 1 

3 COMBINED ATO 
PT4 6. 4 0 1 

ROUTED TOO 
RPT4A 6. 40 1 

DIVERSION TOO 
DVBD7 6. 40 1 

HYDROGRAPH ATO 
DVBD7 6. 4 0 1 

ROUTED TOO 
RPT4B 6. 4 0 

HYDROGRAPH ATO 
B14B . 99 1 

2 COMBINED ATO 
PT22W 7.39 1 

.DROGRAPH ATO 
D012A 10.21 1 

ROUTED TOO 
RD012A 10.21 1 

DIVERSION TOO 
DVI151 10.21 1 

HYDROGRAPH ATO 
DVI151 10.21 1 

ROUTED TOO 
RI151 10.21 1 

DIVERc:aoN TOO 
DVI152 10.21 1 

HYDROGRAPH ATO 
DVI152 10.21 1 

ROUTED TOO 
RI152 10.21 1 

HYDROGRAPH ATO 
DOl 9.54 1 

RDOl 9.54 1 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

!"LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

FLOW 
TIME 

E'LOW 
TIME 

583. 
5.25 

259. 
4.00 

623. 
4.08 

1428. 
4.08 

1377. 
4.33 

918. 
4.33 

459. 
4. 33 

4 4 6. 
4. 42 

226 . 
3.83 

563. 
4. 42 

2260. 
5.08 

2L60. 
5.08 

1276. 
5.08 

984. 
5.08 

983. 
5.17 

380. 
5.17 

604. 
5.17 

601. 
5.33 

3126. 
4.42 

L893. 
!:>. 17 

63 

537. 
5. 2f) 

24 0. 
4.00 

623. 
4.08 

13!:>9. 
4.08 

1310. 
4.33 

873. 
4.33 

437. 
4.33 

424. 
4.4L 

209. 
3.83 

533. 
4. 42 

21L9. 
5.08 

2129. 
5.08 

1255. 
5.08 

874. 
5.08 

873. 
5.17 

341. 
:,. 17 

.~3L. 

5.17 

530. 
5.33 

2950. 
4.42 

2732. 
!i.17 

476. 
~). 25 

214. 
4. 08 

623. 
4.08 

1265. 
4.08 

1218. 
4.33 

812. 
4.33 

4 06. 
4.33 

394. 
4.42 

186. 
3.83 

4 92. 
4.42 

1950. 
5.17 

1950. 
5.17 

1227. 
5.17 

723. 
5.17 

722. 
5.25 

28.C,. 
5.L5 

437. 
5. 2!:> 

435. 
5.33 

2709. 
4.50 

2510. 
5.17 

412. 
5.25 

189. 
4. 08 

623. 
4.08 

1171. 
4. 08 

1126. 
4.33 

751. 
4. 33 

375. 
4. 33 

364. 
4.50 

163. 
3.83 

451. 
4.42 

1770. 
5.25 

1770. 
5.25 

1198. 
5.25 

572. 
5.25 

571. 
5.25 

229. 
5. 2!:> 

342. 
5.25 

340. 
5. 42 

2466. 
4.50 

2286. 
5.17 

364. 
5.25 

170. 
4. 08 

623. 
4.08 

1099. 
4.08 

1057. 
4.33 

705. 
4.33 

352. 
4.33 

341. 
4.50 

14 6. 
3.83 

421. 
4.42 

1639. 
5.25 

1639. 
5.25 

1171. 
5.25 

468. 
5.25 

4 67. 
5.33 

190. 
5.33 

277. 
5.33 

275. 
5.42 

2286. 
4.50 

L121. 
c>. 25 

279. 
5.25 

138. 
4.08 

623. 
4.08 

977. 
4.08 

939. 
4.33 

626. 
4.33 

313. 
4. 33 

303. 
4.50 

118. 
3.83 

369. 
4.42 

1403. 
5.25 

14 03. 
5.33 

1121. 
5.33 

282. 
5.33 

281. 
5.33 

112. 
5.33 

169. 
5.33 

168. 
5.50 

1962. 
4.50 

1825. 
5.25 

DUCK5.0UT 

187. 
5.25 

104. 
4.08 

623. 
4. 08 

847. 
4.08 

813. 
4.33 

542. 
4.33 

271. 
4. 33 

262. 
4.42 

89. 
3.92 

314. 
4. 42 

1157. 
5.33 

1156. 
5.33 

104 9. 
5.33 

108. 
5.33 

107. 
5. 42 

39. 
5.42 

68. 
5.42 

66. 
5.58 

1621. 
4.50 

1512. 
5.25 

11 
5. 

8 
5. 

62 
4. 

75 
4. 

72 
4. 

24 
4. 

23 
4. 

6 
3. 

27 
4. 

96 
5. 

96 
5. 

96 
5. 

5. 

5. 

5. 

5. 

5. 

134 
4. 

126 
5. 



HYDROGRAPH ATO 
D005 2.73 

• COMBINE:D ATO 
PT9 12.27 

ROUTE:D TOO 
RD005 12.27 

HYDROGRAPH ATO 
D02 5.91 

ROUTE:D TOO 
RD02 5.91 

HYDROGRAPH ATO 
D03 11.99 

HYDROGRAPH ATO 
D04 6.95 

2 COMBINE:D ATO 
PT10 18. 94 

ROUTE:D TOO 
RPT10 18. 94 

HYDROGRAPH ATO 

• D006 8.52 

3 COMBINE:D ATO 
PT11 33.37 

ROUTE:D TOO 
RPT11 33.37 

HYDROGRAPH ATO 
D2A . 99 

3 COMBINE:D ATO 
PT12 46.63 

ROUTE:D TOO 
RPT12 46.63 

HYDROGRAPH ATO 
D2B 7.50 

2 COMBINE:D ATO 
E'T13 54.13 

ROUTE:D TOO 
RE'T13 54.13 

HYDROGRAPH ATO • D06 11.68 

ROUTE:D TOO 
RD06 11.68 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

fLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 

934. 
4.17 

3580. 
5.17 

3529. 
5.42 

1927. 
4.50 

1798. 
5.17 

4032. 
4.42 

2254. 
4.50 

6270. 
4. 42 

5597. 
5.42 

2804. 
4.25 

9528. 
5.33 

9430. 
5.50 

573. 
3. 67 

13034. 
5. 42 

12288. 
6.25 

1583. 
4. 7.5 

13326. 
6.17 

12688. 
7.08 

3284. 
4. 75 

3098. 

64 

87 9. 
4.17 

3384. 
5.17 

3337. 
5. 42 

1819. 
4. 50 

1698. 
5.17 

3806. 
4. 42 

2131. 
4.50 

[>920. 
4. 42 

5291. 
5. 42 

2643. 
4.25 

9015. 
5.33 

8921. 
~).50 

541. 
3. 67 

12325. 
5. 42 

11624. 
6.33 

1482. 
4. 83 

1259!'>. 
6.17 

11992. 
7.08 

3103. 
4. 7 !'i 

2929. 

803. 
4.17 

3114. 
5.25 

3072. 
c>. 42 

1671. 
4.50 

1561. 
5.25 

34 95. 
4.42 

1960. 
4. 50 

5438. 
4. 42 

4870. 
5.42 

2421. 
4.33 

8307. 
c>. 33 

8218. 
5.50 

4 97. 
3.67 

11346. 
5.42 

107 08. 
6.33 

1344. 
4.83 

11587. 
6.17 

11031. 
7.17 

2852. 
4. 75 

727. 
4.17 

2843. 
5.25 

2803. 
5.42 

1521. 
4.50 

1423. 
5.25 

3180. 
4.42 

1787. 
4. f>O 

4 950. 
4.42 

4443. 
5.50 

2199'. 
4. 33 

7 r.,ss. 
5.33 

7506. 
5.50 

453 . 
3.67 

10363. 
5.50 

9780. 
6.33 

1207 .· 
4. 92 

10572. 
6.25 

10066. 
7.17 

2598. 
4.75 

2465. 

670. 
4.17 

2642. 
5.25 

2604. 
5. 42 

1409. 
4.50 

1321. 
5.25 

2947. 
4.42 

1660. 
4.58 

4589. 
4.42 

4130. 
5.50 

2034. 
4.33 

7056. 
~). 33 

6978. 
5.50 

420. 
3.67 

9635. 
5.50 

9092. 
6.33 

1109. 
5.08 

9822. 
6.25 

9352. 
7.17 

2410. 
4.75 

2292. 

569. 
4.25 

2280. 
5.25 

2245. 
5. 42 

1210. 
4.50 

1137. 
5.25 

2528. 
4.42 

1432. 
4.58 

3945. 
4.50 

3565. 
5.50 

1739. 
4. 33 

6096. 
c,. 33 

6030. 
5.58 

361. 
3.67 

8323. 
5.50 

7853. 
6.33 

936. 
5.17 

8471. 
6.25 

8065. 
7.17 

2072. 
4.75 

1981. 

DUCK5.0UT 

465. 
4.25 

1895. 
5.25 

1868. 
5.50 

999. 
4.58 

943. 
5.33 

2086. 
4.42 

1190. 
4. 58 

3266. 
4.50 

2974. 
5.67 

1428. 
4.33 

5082. 
5.42 

5031. 
5.58 

299. 
3.67 

6931. 
5.50 

6548. 
6. 42 

760. 
5.33 

7040. 
6.33 

6705. 
7.25 

1718. 
4.83 

1654. 

38 
4. 

158 
5. 

156 
5. 

83 
4. 

78 
5. 

173 
4. 

99 
4. 

272 
4. 

250 
5. 

117 
4. 

427 
5. 

422 
5. 

24 
3. 

581 
5. 

549 
6. 

62 
5. 

590 
6. 

561 
7. 

143 
5. 

139 



HYDROGRAPH ATO • 4 COMBINED ATO 

DIVERSION TOO 

HYDROGRAPH ATO 

ROUTED TOO 

HYDROGRAPH ATO 

ROUTED TOO 

HYDROGRAPH ATO 

2 COMBINED ATO 

tiUTED TOO 

HYDROGRAPH ATO 

2 COMBINED ATO 

ROUTED TOO 

HYDROGRAPH ATO 

ROUTED TOO 

HYDROGRAPH ATO 

HYDROGRAPH ATO 

4 COMBINED ATO 

.XJTED TOO 

HYDROGRAPH ATD 

D3 

PT14 

DVI153 

DVI153 

RPT14 

DlA 

RD1A 

D1B 

PT15 

RPT15 

DlC 

PT16 

RPT16 

DlD 

RDlD 

DlE 

D1E' 

PT17 

RPT17 

6.64 1 

82.66 1 

82.66 1 

82.66 1 

82.66 1 

2.29 1 

2.29 1 

. 32 1 

2.61 1 

2.61 1 

. 56 1 

3.17 1 

3.17 1 

1.23 1 

1.23 1 

. 22 1 

. 81 1 

!:>. 43 1 

5. 43 1 

TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

FLOW 
TIME 

E'LOW 
TIME 

FLOW 
TIME 

E'LOW 
TIME 

FLOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

FLOW 
TIME 

E'LOW 
TIME 

5.67 

1056. 
4. 83 

15109. 
6.75 

9190. 
6.75 

5919. 
6.75 

5894. 
7.25 

770. 
4.25 

758. 
4. 42 

89. 
4.50 

84 6. 
4.42 

825. 
4. 7 5 

128 . 
4. 92 

951. 
4.83 

936. 
5.08 

443. 
3.92 

431. 
4.08 

47 . 
4.58 

104 . 
5.58 

1351. 
5.17 

1315. 
5.67 

65 

5.67 

981. 
5.00 

14252. 
6.83 

8562. 
6.83 

5690. 
6.83 

5666. 
7.25 

725. 
4.25 

714. 
4. 42 

84. 
4. 50 

798. 
4.42 

777. 
4.75 

120. 
5.00 

897. 
4.83 

883. 
5.08 

416. 
3.92 

4 05. 
4.08 

4 4. 
4.58 

97. 
5.58 

1274. 
5.17 

1L4 0. 
5.67 

5.75 

883. 
5.33 

13078. 
6.83 

7702. 
6.83 

5376. 
6.83 

5355. 
7.33 

665. 
4.25 

655. 
4. 4 2 

77. 
4. !'>8 

731. 
4.42 

713. 
4.83 

110. 
5.08 

822. 
4.83 

809. 
5.08 

379. 
3. 92 

369. 
4. 08 

4 0. 
4.58 

86. 
5.67 

1167. 
5.17 

1136. 
5.67 

5.75 

790. 
5.42 

11900. 
6.83 

6840. 
6.83 

5060. 
6.83 

5043. 
7.33 

603. 
4.25 

!'>94. 
4. 42 

70 . 
4.58 

663. 
4.42 

647. 
4.83 

100. 
5.08 

74 6. 
4.83 

734. 
5.08 

341. 
3. 92 

332. 
4. 08 

35. 
4. 58 

76. 
5.67 

1060. 
5.17 

1031. 
5.67 

5.75 

722. 
5.42 

11044. 
6.92 

6212. 
6. 92 

4831. 
6. 92 

4812. 
7.33 

558. 
4.25 

54 9. 
4.42 

6.:,. 
4. 58 

613. 
4.50 

599. 
4.83 

92. 
5.17 

690. 
4.83 

679. 
5.08 

314. 
3.92 

305. 
4.08 

32. 
4.58 

69. 
5.67 

981. 
5.17 

953. 
5.67 

5.83 

601. 
5.42 

9510. 
6. 92 

Co::\ 
~ 

4422. 
6.92 

4405. 
7.42 

476. 
4.25 

469. 
4.50 

56. 
4. 58 

525. 
4.50 

513. 
4.83 

79. 
5.25 

590. 
4.83 

580. 
5.08 

265. 
3.92 

257. 
4.08 

27. 
4. 67 

56. 
5.67 

838. 
5.17 

815. 
5.67 

DUCK5.0UT 

5.83 

477. 
5.50 

7891. 
7.00 

4041. 
7.00 

3850. 
7.00 

3829. 
7.42 

391. 
4.33 

386. 
4. 50 

4 6. 
4.58 

431. 
4.50 

421. 
4.83 

65. 
5.25 

484. 
4.83 

476. 
5.08 

213. 
3.92 

207. 
4.08 

22. 
5.33 

43. 
5. 75 

690. 
5.25 

670. 
5.75 

5. 

38 
5. 

660 
7. 

326 
7. 

333 
7. 

331 
7. 

32 
4. 

31 
4. 

3 
4. 

35 
4. 

34 
4. 

5 
5. 

39 
4. 

39 
5. 

17 
3. 

16 
4. 

1 
5. 

3 
5. 

57 
5. 

55 
5. 



Bl8A 1 

• COMBINED ATO 
PT18 89.59 1 

DIVERSION TOO 
DVI154 89.59 1 

HYDROGRAPH ATO 
DVI154 89.59 1 

ROUTED TOO 
RPT18 89.59 1 

HYDROGRAPH ATO 
B18B 1.92 1 

HYDROGRAPH ATO 
DVBD2 • 00 1 

ROUTED TOO 
RDVBD2 . 00 1 

3 COMBINED ATO 
PT19 91.51 1 

DIVERSION TOO 
DVI155 91.51 1 

4111fROGRAPH ATO 
DVI155 91.51 1 

ROUTED TOO 
RPT19 91.51 1 

HYDROGRAPH ATO 
B14A 1.35 1 

HYDROGRAPH ATO 
RDVBD3 . 00 1 

HYDROGRAPH ATO 
RDVBD4 . 00 1 

2 COMBINED ATO 
PT20 . 00 1 

ROUTED TOO 
RDVBD4 . 00 1 

3 COMBINED ATO 
PT21 92.86 1 

2 COMBINED ATO 
PT22 100.25 1 

.UTED TOO 
RPT22 100.25 1 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

162. 
5.25 

6565. 
6.92 

1301. 
6. 92 

5264. 
6.92 

5255. 
7.00 

677. 
4.08 

350. 
5.00 

343. 
5.58 

5~>08. 

6.92 

2974. 
6.92 

2534. 
6.92 

2522. 
7.58 

670. 
3.75 

273. 
5.08 

178. 
5.17 

'4 50 . 
5.17 

4 4 4 • 
5.58 

2808. 
6.92 

2800. 
7.17 

66 

Ir:,o. 
~'. L[> 

6295. 
6.92 

1291. 
6.92 

5004. 
6.92 

4 995. 
7.08 

64 0. 
4. 08 

337. 
5.00 

331 . 
5.58 

5238. 
6. 92 

2815. 
6. 92 

2423. 
6.92 

2412. 
7.58 

637. 
3. 7~, 

271. 
5.08 

173. 
5.17 

4 4 3. 
5.17 

436. 
5.58 

2618. 
7.00 

2668. 
7.00 

26.58. 
7.25 

133. 
5.2f> 

5922. 
6.92 

1277. 
6.92 

4 64 6. 
6.92 

4639. 
7.08 

589. 
4.08 

319. 
5.00 

314. 
s. ;,s 

4868. 
7.00 

2624. 
7.00 

-2244. 
7.00 

2226. 
7.58 

590. 
3.75 

268 . 
5.08 

165. 
5.17 

433. 
5.17 

427. 
5.58 

2361. 
7.17 

24 04. 
7.08 

2398. 
7.42 

116. 
5.25 

5549. 
7.00 

1263. 
7.00 

4286. 
7.00 

4280. 
7.08 

538. 
4.08 

301. 
5.00 

296. 
5.58 

4496. 
7.00 

2~Jl3. 

7.00 

1983. 
7.00 

1967. 
7. 67 

543. 
3. 7f, 

265. 
5.08 

158 . 
5.17 

423. 
5.17 

416. 
-~. -~8 

2075. 
. 7. 25 

2115. 
7.25 

2110. 
7.58 

104. 
5. 25 

5274. 
7.00 

1252. 
7.00 

4022. 
7.00 

4015. 
7.08 

500. 
4. 08 

288. 
5.08 

283. 
5.58 

4:U1. 
7.00 

2416. 
7.00 

1806. 
7.00 

1790. 
7.67 

507. 
3. 75 

263. 
5.08 

152. 
5.17 

415. 
5.17 

408. 
5.58 

1873. 
7. 42 

1910. 
7.42 

1903. 
7. 67 

82. 
5.33 

4 781. 
7.08 

1232. 
7.08 

3549. 
7.08 

3541. 
7.17 

431. 
4.08 

263 . 
5.08 

259. 
5.58 

3721. 
7.08 

2277. 
7.08 

1444. 
7.08 

1423. 
7.75 

443. 
3.75 

259. 
5.08 

140. 
5.17 

399. 
5.17 

392. 
5.67 

14 62. 
7. 67 

1496. 
7. 67 

1487. 
7.92 

DUCK5.0UT 

61. 
5.33 

4114. 
7.25 

1204. 
7.25 

2910. 
7.25 

2905. 
7.33 

358. 
4. 08 

237. 
5.08 

233. 
5.58 

3058. 
7.25 

2089. 
7.25 

968. 
7.25 

953. 
7. 92 

375. 
3.75 

255. 
5.08 

126. 
5.17 

381. 
5.17 

375. 
5.67 

966. 
7.83 

1000. 
7.83 

994. 
8.08 

5 . 

353 
7. 

115 
7. 

238 
7. 

238 
7. 

30 
4. 

21 
5. 

21 
5. 

251 
7. 

183 
7. 

68 
7. 

67 
8. 

32 
3. 

25 
5. 

11 
5. 

36 
5. 

36 
5. 

68 
7. 

88 
5. 

87 
5. 



HYDROGRAPH ATO 
Bl5B .95 

~COMBINED ATO 
PT23 101.20 

HYDROGRAPH ATO 
RDVI151 . 00 

ROUTED TOO 
RDVI151 . 00 

HYDROGRAPH ATO 
RDVI152 .00 

ROUTED TOO 
RDVI152 .00 

2 COMBINED ATO 
PT24 . 00 

ROUTED ToO 
RPT24 . 00 

HYDROGRAPH ATO 
D009 3.62 

ROUTED TOO 
RD009 3.62 

• ROGRAPH ATO 
0004 2. 4 0 

2 COMBINED ATO 
PT5 6.02 

ROUTED TOO 
RPT5 6.02 

HYDROGRAPH ATO 
DOS 11. 91' 

2 COMBINED ATO 
PT6 17.93 

ROUTED TOO 
RPT6 17.93 

HYDROGRAPH ATO 
DOlO 10.43 

HYDROGRAPH ATO 
D07 4.28 

3 COMBINED ATO 
PT7 32.65 

.OUTED TOO 
RPT7 32.65 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

E'LOW 
TIME 

FLOW 
TIME 

E'LOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

199. 
4.17 

2809. 
7.17 

1276. 
5.08 

1276. 
5.17 

380. 
5.17 

379. 
5.25 

1655 . 
5.25 

1654 . 
5.33 

1626. 
3.92 

1001. 
4.08 

2567. 
4.08 

2262. 
4.50 

3172. 
5.50 

4808. 
5.50 

4692. 
6.08 

3045. 
4.50 

1249. 
4.58 

8018: 
5.50 

7 984. 
5. 7E) 

67 

186. 
4.17 

2664. 
7.25 

1255 . 
5.08 

1255 . 
5.25 

341. 
5.17 

341. 
5.25 

1595. 
5.25 

1595. 
5.33 

1535. 
3. 9L 

1496. 
4.00 

947. 
4.08 

2426. 
4.08 

2137. 
4.50 

3008. 
5.50 

4448. 
6.08 

:<873. 
4.50 

1180. 
4.58 

7562. 
5.75 

168. 
4.17 

2402. 
7.42 

1227. 
5.17 

1227. 
5.25 

285. 
5.25 

285. 
5.33 

1511. 
5.33 

1510. 
c'. 42 

1408. 
3.92 

1372. 
4.00 

873. 
4.08 

2232. 
4. 08 

1965. 
4.50 

2780. 
5 .. 50 

4228. 
5.50 

4111. 
6.08 

2636. 
4. 50 

108.3. 
4.58 

7008. 
5.50 

6979. 
5. 75 

14 9. 
4.17 

2113. 
7.50 

1198. 
5.25 

1198. 
5.33 

229. 
5.25 

228. 
5.33 

1426. 
5.33 

1426. 
5. 42 

1280. 
3.92 

1247. 
4.00 

798. 
4.08 

2035. 
4.08 

17 90. 
4.50 

2551. 
5.58 

3885. 
5.50 

3769. 
6.08 

2397. 
4. 50 

986. 
4.58 

6413. 
5.50 

6388. 
5. 75 

136. 
4 .17 

1905. 
7.67 

1171. 
5.25 

1170. 
5.33 

190. 
5.33 

190. 
5.42 

1359. 
5.33 

1359. 
5. 42 

118!'!. 
3.92 

1154. 
4.00 

743. 
4.08 

1889. 
4. 08 

1661. 
4.50 

2381. 
5.58 

3630. 
5.50 

3Ci15. 
6.08 

2220. 
4.50 

914. 
4. 58 

5972. 
5.50 

5950. 
:) .. 75 

113. 
4.17 

1488. 
7.92 

1121. 
5.33 

1120. 
5.42 

112. 
5.33 

111. 
5. 42 

1231. 
5. 42 

1230. 
5.50 

1015. 
3.92 

988. 
4.00 

643. 
4.17 

1626. 
4.08 

1429. 
4.50 

2074. 
5.58 

3169. 
5.50 

3059. 
6.17 

1905. 
4. 58 

785. 
4.67 

5180. 
5.58 

5158. 
5. 75 

DUCK5.0UT 

90. 
4.17 

1063. 
5.33 

104 9. 
5.33 

1048. 
5. 42 

39. 
5. 42 

39. 
5.50 

1087. 
5.50 

1086. 
5.58 

836. 
3. 92 

812. 
4.00 

537. 
4.17 

1347. 
4.08 

1183. 
4.50 

1746. 
5.58 

2677. 
5.58 

2574. 
6.17 

1573. 
4.58 

650. 
4. 67 

4341. 
5.58 

4323. 
5.83 

7 

4. 

94 
5. 

96 
5. 

95 
5. 

5. 

5. 

95 
5. 

95 
5. 

69 
3. 

67 
4 • 

45 
4. 

112 
4. 

98 
4. 

148 
5. 

228 
5. 

218 
6. 

130 
4. 

54 
4. 

366 
5. 

364 
5. 



HYDROGRAPH ATO 

• D012B 

2 COMBINE:D ATO 
PT8 

DIVE:RSION TOO 
DVPITT 

HYDROGRAPH ATO 
DVPITT 

DIVE:RSION TOO 
DVROSE: 

HYDROGRAPH ATO 
DVROSE: 

ROUTE:D TOO 
RPT8 

HYDROGRAPH ATO 
D4A 

3 COMBINE:D ATO 
PT25A 

HYDROGRAPH ATO 

• RDVI153 

ROUTE:D TOO 
RDVI153 

ROUTE:D TOO 
RPT25 

2 COMBINE:D ATO 
PT25B 

HYDROGRAPH ATO 
048 

2 COMBINE:[) ATO 
PT26 

ROUTE:D TOO 
RPT26 

HYDROGRAPH ATO 
RDVI154 

ROUTE:D TOO 
RDVI154 

TOO 
RDVI154 

HYDROGRAPH ATO 
RDVI15~' 

. 57 

33.21 

33.21 

33.21 

33.21 

33.21 

33.21 

1. 87 

35.09 

.00 

~Ov.l 

.00 

. 00 

35.09 

2.03 

37.12 

37.12 

.00 

. 00 

.00 

. 00 

1 

1 

1 

1 

1 

E'LOW 
TIME: 

E'LOW 
TIME: 

I" LOW 
TIME: 

I" LOW 
TIME: 

I" LOW 
TIME: 

165. 
4. 08 

8053. 
5.67 

4122. 
5.67 

3931. 
5.67 

806. 
5.67 

155. 
4.08 

7625. 
5.75 

3866. 
5.75 

3759. 
5.75 

763. 
~). 75 

1 E'LOW 3125. 2996. 
TIME: 5.67 5.75 

~~o~ .{:~e"'"' Se~4~ 
1 E'LOW Ob 3105. 2976. 

TIME: 6.17 6.17 

Ca..c..\-~' 

141. 
4.08 

7037. 
5.75 

3516. 
5. 75 

3522. 
5. 75 

704. 
5. 75 

2818. 
5.75 

2799. 
6.25 

127 . 
4. 08 

64 42. 
5. 75 

3160. 
5.75 

3282. 
5.75 

644. 
5.75 

2638. 
5. 75 

1 E'LOW 918. 864. 791. 717. 
TIME: 3.67 3.67 3.67 3.67 

flcv.:>@ Sc(.)...-\-h~~.C"......:> C'l"'-ess: ""o 
1 HOW Ob4682LV {h\i\l).C 4~43. 3982. 

TIME: 5.92 5.92 6.00 6.00 

1 E'LOW 9190. 8!',62. 
t::::) TIME: __ 1 I 6_,;15 6. 83 
~ "-.Jo ...,.."'CU""...,J .._ ~oSS: "~ 

:b kc,~ ~\ Vcig169. 8543. 
TIME: 6.92 6.92 

1 E'LOW 9152. 8527. 
TIME: 7.00 7.00 

~oo::> \:""oo:-e~~ s~~e.. 
1 

1 

1 

1 

1 

1 

1 

1 

I" LOW 
TIME: 

E'LOW 
TIME: 

I" LOW 
TIME: 

I" LOW 
TIME: 

E'LOW 
TIME: 

I" LOW 
TIME: 

I" LOW 
TIME: 

E'LOW 

13083. 
6.75 

1061. 
3.67 

13084. 
6. 75 

13069. 
6.83 

1301. 
6.92 

1301. 
6.92 

1301. 
,7. 00 

2974 . 

68 

1L296. 
6. 7~) 

1003. 
3.67 

122 97. 
6.75 

12283. 
6.83 

1~91. 

6.92 

1291.' 
7.00 

1291. 
7.00 

2815. 

7702. 
6.83 

7683. 
6.92 

7668. 
7.08 

11211. 
6. 7S 

923. 
J.67 

11212. 
6.7S 

11198. 
6.83 

1277. 
6.9~ 

1277. 
7.00 

1277. 
7.00 

2624. 

6840 . 
6.83 

682S. 
7.00 

6813. 
7.08 

10107. 
6.75 

842. 
3.67 

10108. 
6.75 

1009J. 
6.8J 

1263. 
7.00 

1262. 
7.00 

1262. 
7.00 

2513. 

117. 
4. 08 

6000. 
5. 75 

2896. 
5.75 

3104. 
5. 75 

600. 
5.75 

2504. 
5.75 

2487. 
6.25 

662. 
3.67 

6212. 
6. 92 

6197. 
7.00 

6184 . 
7.08 

'l27fl. 
6.75 

782. 
3.67 

9276. 
6.75 

9263. 
6.83 

1252. 
7.00 

1252. 
7.00 

1~52. 
7.00 

2416. 

98. 
4.08 

5202. 
5.75 

2442. 
5. 75 

2760. 
5. 75 

520. 
5.75 

2240. 
5.75 

2224. 
6.25 

564. 
J.67 

5071. 
7.00 

5060. 
7.17 

674. 
3.67 

7767. 
6.75 

7760. 
6.83 

1232. 
7.08 

1232. 
7.08 

1232. 
7.17 

2277. 

DUCKS.OIJT 

7 9. 
4.08 

4355. 
5. 75 

1967. 
5.75 

2387. 
5.75 

435. 
5. 75 

1952. 
5.75 

1938. 
6.25 

460. 
3.67 

4041. 
7.00 

4032. 
7.08 

4024. 
7.17 

560. 
3.67 

6369. 
6.75 

6361. 
6.83 

1204. 
7.25 

1204 . 
7.25 

1204. 
7.25 

2089. 

6 
4. 

367 
5. 

160 
5. 

207 
5. 

39 
5. 

168 
5. 

166 
6. 

37 
3. 

253 
6. 

326 
7. 

326 
7. 

325 
7. 

523 
6. 

46 
3. 

523 
6. 

523 
6. 

115 
7. 

115 
7. 

115 
7. 

183 



TOO 
RDVI155 .00 

ROUTED TOO 
RDVI155 .00 

ROUTED TOO 
RDVI155 . oo 

ROUTED TOO 
RDVI155 .oo 

2 COMBINED ATO 
PT27 .00 

ROUTED TOO 
RPT27 .00 

ROUTED TOO 
RPT27 .00 

HYDROGRAPH ATO 
818C 1.26 

3 COMBINED ATO 
PT28 38.38 

• TED TOO 
LDCD8 38.38 

ROUTED TOO 
RLDCD8 38.38 

HYDROGRAPH ATO 
D5A 1. 33 

ROUTED TOO 
RD5A 1.33 

HYDROGRAPH ATO 
RDVROSE . 00 

ROUTED TOO 
RDVROSE . 00 

3 COMBINED ATO 
PT29 39.70 

ROUTED TOO 
RPT29 39.70 

4111JDROGRAPH ATO 
8168 .70 

ROUTED TOO 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

6.92 

2973. 
6.92 

2973. 
7.00 

2972 . 
7.00 

2972. 
7.00 

4273. 
7.00 

4273. 
7.00 

4273. 
7.00 

445. 
3. 75 

17333. 
6.83 

1E>47. 
8.33 

6.92 

2814. 
7.00 

2814. 
7.00 

2814. 
7.00 

2814. 
7.00 

4105. 
7.00 

4104. 
7.00 

4104. 
7.00 

419. 
3.75 

16376. 
6.83 

11008. 
8.33 

** PEAK STAGES IN FEET ** 

7.00 

2624. 
7.00 

2624. 
7.00 

2624. 
7.00 

2624. 
7.00 

3900. 
7.00 

3900. 
7.00 

3900. 
7.00 

384. 
3. 75 

15092. 
6.83 

10290. 
8.33 

7.00 

2512. 
7.00 

2512. 
7.00 

2512. 
7.00 

2512. 
7.00 

3774. 
7.00 

3774. 
7.00 

3774. 
7.08 

34 9. 
3. 7[, 

13857. 
6.83 

9585. 
8.25 

7.00 

2415. 
7.00 

2415. 
7.00 

2415. 
7.08 

2415. 
7.08 

3667. 
7.08 

3667. 
7.08 

3666. 
7.08 

324. 
3.75 

12917. 
6.83 

9071. 
8.25 

7.08 

2277. 
7.17 

2277. 
7.17 

2277. 
7.17 

2277. 
7.17 

3508. 
7.17 

3508. 
7.17 

3508. 
7.17 

278. 
3.75 

11242. 
6.92 

8182. 
8.25 

DUCK5.0UT 

7.25 

2089. 
7.33 

2089. 
7.33 

2089. 
7.33 

2089. 
7.33 

3292. 
7.33 

3292. 
7.33 

3292. 
7.33 

231. 
3.75 

9593. 
6.92 

7226. 
8.17 

7. 

183 
7. 

183 
7. 

183 
7. 

183 
7. 

298 
7. 

298 
7. 

298 
7. 

19 
3. 

806 
7 • 

632 
8. 

1 STAGE 2219.28 2216.94 2213.83 2210.78 2208.56 2204.71 2200.85 2197. 

1 

1 

1 

1 

1 

1 

1 

1 

TIME 8.33 8.33 8.33 8.25 8.25 8.25 8.17 8. 

E'LOW 
TIME 

E'LOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

11f>47. 
8.33 

738. 
3. 75 

702. 
3.83 

806. 
5. 67 

799. 
6.17 

11892. 
8.17 

11891. 
8.25 

34 8. 
3.75 

69 

11007. 
8.33 

703. 
3.75 

669. 
.3.83 

763. 
5.75 

756. 
6.17 

11343. 
8.17 

1134 2. 
8.17 

332. 
3. 75 

10290. 
8.33 

654. 
3.75 

623. 
3.83 

704 . 
5. 75 

698 . 
6.25 

10609. 
8.17 

10609. 
8.17 

309. 
3. 75 

9584. 
8.33 

605. 
3. 75 

575. 
3.83 

644. 
5.75 

638. 
6. 20.> 

9886. 
8.08 

9885. 
8.17 

285. 
3.75 

9070. 
8.25 

568. 
3.75 

54 o. 
3.83 

600. 
5. 75 

594. 
6.25 

9358. 
8.08 

9357. 
8.08 

268. 
3.75 

8181. 
8.25 

502. 
3.75 

477. 
3.83 

520. 
5. 75 

515. 
6.25 

8439. 
8.08 

8439. 
8.08 

236. 
3.75 

7225. 
8.25 

431. 
3. 75 

409. 
3.83 

435. 
5. 75 

431. 
6.25 

7452. 
8.00 

7452. 
8.08 

203. 
3.75 

632 
8. 

37 
3. 

35 
3. 

39 
5. 

39 
6. 

652 
8. 

652 
8. 

17 
3. 



RB16B .70 1 

PT30 4 0 0 4 0 1 

ROUTED TOO 
RPT30 40.40 1 

HYDROGRAPH ATO 
B16A 0 91 1 

HYDROGRAPH ATO 
D5B .60 1 

3 COMBINED ATO 
PT31 41. 91 1 

ROUTED TOO 
RPT31 41.91 1 

2 COMBINED ATO 
PT32 143.12 1 

ROUTED TOO 
RPT32 143.12 1 

HYDROGRAPH ATO 
HYDR02 . 38 1 

.!TED TOO 
RHYDR02 . 38 1 

HYDROGRAPH ATO 
812 0 97 1 

2 COMBINED ATO 
PT33W 1.35 1 

HYDROGRAPH ATO 
RDVBD7 .00 1 

ROUTED TOO 
RDVBD7 . 00 1 

2 COMBINED ATO 
PT33 1.35 1 

ROUTED TOO 
RPT33 1.35 1 

HYDROGRAPH ATO 
B15A 0 96 1 

2 COMBINED ATO 
PT34W 2.31 1 

• COMBINED ATO 
PT34 145.42 1 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

E'LOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

E'LOW 
TIME 

344. 
3.83 

11891. 
8.25 

11891. 
8.25 

236. 
4.17 

242. 
4.08 

11892. 
8.25 

11891. 
8.25 

14470. 
8.08 

14469. 
8.08 

36. 
5.25 

32. 
6.08 

119. 
5.00 

14 9. 
5.08 

918. 
4.33 

879. 
4.58 

956. 
4.58 

929. 
4 0 92 

27 9 0 

3.92 

1103. 
5.00 

14 54 6 0 

8.08 

70 

327. 
3.83 

11342. 
8.17 

11340. 
8.25 

222. 
4.17 

231. 
4.08 

11341. 
8.25 

11340. 
8.25 

13813. 
8.08 

13811. 
8.08 

36. 
~). 25 

32. 
6.08 

110. 
5.00 

14 0. 
5.08 

873. 
4.33 

836. 
4.58 

907 0 

4.58 

881. 
4 0 92 

262. 
:>.92 

104 6. 
5.00 

13888. 
8.08 

305. 
3.83 

·10609. 
8.17 

10607. 
8.17 

203. 
4.17 

216. 
4.08 

10608. 
8.17 

10607. 
8.17 

12891. 
8.00 

12889. 
8.08 

36 . 
5.25 

32. 
6.08 

98. 
5.08 

128. 
5.08 

81L. 
4.33 

777 . 
4.58 

841. 
4.58 

815. 
4 0 92 

238. 
3.92 

968. 
5.00 

12967 0 

8.00 

282. 
3.83 

9885. 
8.17 

9885. 
8.17 

184. 
4.17 

201. 
4 0 08 

9886. 
8.17 

9885. 
8.17 

11920. 
8.00 

11918. 
8.00 

36. 
5.25 

32. 
6.08 

86. 
5.08 

115. 
5.08 

751. 
4.33 

718. 
4 0 0>8 

775. 
4. c>8 

750. 
4.92 

214. 
3.92 

889 0 

5.00 

11996. 
8.00 

264 0 

3.83 

9357. 
8.08 

9355. 
8.17 

170. 
4.17 

190. 
4.08 

9356. 
8.08 

9356. 
8.17 

11216. 
8.00 

11215. 
8.00 

36. 
5.2!:) 

32. 
6.08 

77. 
5.08 

107 0 

5.08 

70S. 
4.33 

674 0 

4.58 

725. 
4.58 

702. 
4 0 92 

197 0 

3. 92 

831. 
5.00 

11293. 
8.00 

235. 
3.83 

8439. 
8.08 

8438. 
8.08 

144. 
4.17 

170. 
4.08 

8439. 
8.08 

8439. 
8.08 

9921. 
8.00 

9920. 
8.08 

36. 
5.25 

32 . 
6.08 

61. 
5.08 

91. 
5.08 

626. 
4.33 

597. 
4.58 

640. 
4.58 

618. 
4.92 

166. 
3.92 

729. 
5.00 

9997. 
8.00 

DUCK5.0UT 

202. 
3.83 

7452. 
8.08 

7452. 
8.08 

118. 
4.17 

148. 
4.08 

7453. 
8.08 

7452. 
8.08 

8447. 
8.08 

8445. 
8.08 

36. 
5.25 

32. 
6.08 

45. 
5.08 

75. 
5.08 

542. 
4.33 

516. 
4.58 

550. 
4.58 

530. 
4 0 92 

134 0 

3.92 

622. 
5.00 

8521. 
8.08 

17 
3. 

652 
8. 

652 
8 0 

9 
4 0 

13 
4 0 

652 
8. 

652 
8 0 

724 
8. 

724 
8. 

3 
5. 

3 
6. 

3 
5. 

6 
5. 

48 
4 0 

45 
4 0 

48 
4 0 

46 
4 0 

10 
3. 

54 
4 0 

731 
8. 



HYDROGRAPH ATO 
MNWB • 4 4 

RMNWB • 4 4 

HYDROGRAPH ATO 
MNWC .60 

2 COMBINED ATO 
PT35 1. 04 

ROUTED TOO 
RPT35 1. 04 

HYDROGRAPH ATO 
MNWD .08 

2 COMBINED ATO 
PT36 1.12 

ROUTED TOO 
RPT36 1.12 

HYDROGRAPH ATO 
MC2 . 92 

2 COMBINED ATO 
PT37 2.03 

.TED TOO 
RPT37 2.03 

HYDROGRAPH ATO 
B10A 1. 60 

2 COMBINED ATO 
PT38 3.64 

ROUTED TOO 
RPT38 3. 64 

2 COMBINED ATO 
PT39 149.06 

ROUTED TOO 
RPT39 149.06 

HYDROGRAPH ATO 
D6 1.56 

2 COMBINED ATO 
PT40 150.62 

ROUTED TOO 
RPT40 150.62 

.DROGRAPH ATO 
D7 .85 

1 

1 

1 

1 

1 

1 

-1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

!"LOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

<LOW 
TIME 

136. 
4.17 

136. 
4.25 

191. 
4.17 

324. 
4.17 

324. 
4.25 

39. 
3.67 

34 0. 
4.25 

333. 
4.42 

218 . 
4.33 

54 8. 
4. 42 

548. 
4. CJO 

776. 
3.58 

917. 
3.67 

907. 
3. 67 

14S57. 
8.08 

655. 
3.83 

14SS7. 
8.08 

14553. 
8.17 

231. 
4.17 

71 

128. 
4 .17 

128. 
4.25 

180. 
4 .17 

306. 
4.25 

306. 
4.25 

37. 
3. 67 

321. 
4.25 

31S. 
4. 4 2 

206. 
4.33 

;,18. 
4. 42 

S18. 
4. 50 

735. 
3.58 

866. 
3.67 

8!'J1. 
3.67 

13901. 
8.08 

13899. 
8.08 

624. 
3.83 

13900. 
8.08 

13895. 
8.17 

218. 
4 .17 

118. 
4.17 

117. 
4.25 

166. 
- 4 .17 

281. 
4.2S 

281. 
4.2S 

34. 
3.67 

29!'J. 
4.25 

289. 
4.42 

190. 
4.33 

4 76. 
4.42 

476. 
4.50 

678. 
3.58 

795. 
3.67 

784. 
3.67 

12983. 
8.00 

12980. 
8.08 

582. 
3. 92 

12980. 
8.08 

1297S. 
8.17 

200. 
4.17 

107. 
4 .17 

107. 
4.33 

1Sl. 
4.17 

256. 
4.25 

256. 
4.25 

31. 
3. 67 

269. 
4. 2;, 

263. 
4.42 

173. 
4. 33 

434. 
4. 42 

434. 
4.50 

621. 
3.58 

72S. 
3. 67 

721. 
4. 92 

12011. 
8.00 

12008. 
8.00 

539. 
3.92 

12008. 
8.00 

12004. 
8.08 

182. 
4.17 

99. 
4.17 

99. 
4. 33 

141. 
4.17 

238. 
4.25 

237. 
4.25 

29. 
3.67 

L50. 
4.2S 

244. 
4. 42 

161. 
4.33 

403. 
4.42 

4 03. 
4.50 

579. 
3.58 

678. 
4.83 

67 4. 
4. 92 

11308. 
8.00 

11307. 
8.00 

507. 
3.92 

11307. 
8.00 

11303. 
8.08 

169. 
4.17 

85. 
4 .17 

85. 
4.33 

121. 
4.17 

205. 
4.25 

203. 
4.25 

25. 
3.67 

215. 
4.25 

210. 
4.50 

14 0. 
4. 33 

347. 
4.42 

347. 
4.50 

504. 
3.58 

594. 
4.83 

S91. 
4. 92 

10011. 
8.00 

10009. 
8.08 

451. 
3.92 

10009. 
8.08 

10005. 
8.17 

145. 
4.17 

DllCK5.0UT 

70. 
4.17 

70. 
4.33 

101. 
4.17 

169. 
4.25 

169. 
4.33 

21. 
3. 67 

178. 
4.25 

174. 
4.50 

118. 
4.33 

289. 
4. 42 

289. 
4.50 

427. 
3.58 

504. 
4.83 

502. 
4. 92 

8531. 
8.08 

8529. 
8.08 

390. 
3. 92 

8S30. 
8.08 

8527. 
8.17 

121. 
4.17 

5 
4 • 

5 
4. 

8 
4. 

14 
4. 

14 
4. 

1 
3. 

14 
4. 

14 
4. 

10 
4. 

24 
4. 

24 
4. 

36 
3. 

43 
4. 

43 
4 • 

732 
8. 

732 
8. 

34 
3. 

732 
8. 

732 
8. 

10 
4. 



2 COMBIN8D ATO 

.T8D TOO 

HYDROGRAPH ATO 

ROUT8D TOO 

2 COMBIN8D ATO 

ROUT8D TOO 

HYDROGRAPH ATO 

ROUT8D TOO 

HYDROGRAPH ATO 

2 COMBIN8D ATO 

• ROUT8D TOO 

2 COMBIN8D ATO 

ROUT8D TOO 

HYDROGRAPH ATO 

2 COMBINED ATO 

ROUT8D TOO 

HYDROGRAPH ATO 

2 COMBINED ATO 

ROUTED TOO • · HYDROGRAPH ATO 

PT41 151. 4 7 

RPT41 151.47 

DB 1.26 

ROB 1. 26 

PT42 152.73 

RPT42 152.73 

BlOB .B5 

RBlOB .B5 

D9A .B6 

PT43 1. 71 

RPT43 1. 71 

PT44 154.44 

RPT44 154.44 

D9B 1. 54 

PT4S 155.99 

RPT4S 155.99 

D10 2.51 

PT46 1SB.49 

RPT46 15B.49 

MC 2.80 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

FLOW 
TIME 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME: 

FLOW. 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME: 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 

14 554. 
B.17 

14552. 
8.17 

661. 
3.5B 

626. 
3.67 

14552. 
B.17 

14550. 
B.17 

2B4. 
4.0B 

270. 
4.SB 

133. 
4. 67 

4 02. 
4. 58 

402. 
4. 67 

14563. 
B.17 

14554. 
B.33 

518. 
3.83 

14 554. 
B.33 

14544. 
8.50 

1032. 
3.B3 

14544. 
B.50 

14543. 
B.SO 

1911. 

72 

13B96. 
8.17 

13894. 
B.17 

627. 
3.58 

595. 
3.67 

13894. 
8.17 

13892. 
8.17 

271. 
4.08 

257. 
4.58 

124. 
4. 67 

381. 
4.58 

381. 
4. 67 

13905. 
8.17 

13895. 
8.33 

487. 
3.83 

1389~>. 

8.33 

13885. 
8.50 

980. 
3.83 

13885. 
B.50 

13883. 
8.50 

1B24. 

12976. 
8.17 

12975. 
8.17 

581. 
3.58 

551. 
3.67 

12975. 
8.17 

1297 4. 
8.17 

2!12. 
4.08 

·239. 
4. 58 

112. 
4. 67 

351. 
4. ~)B 

351. 
4. 67 

12986. 
8.17 

12975. 
B.25 

4 4 5. 
3.83 

12975. 
8. 2~> 

12961. 
8.42 

908. 
3.83 

12961. 
8.42 

12960. 
B.f.>O 

1704. 

12005. 
8.08 

12003. 
8.17 

534. 
3.58 

507. 
3.67 

12003. 
B.17 

12002. 
8.17 

233. 
4.08 

221. 
4.58 

100. 
4. 67 

321. 
4.58 

321. 
4. 67 

12013. 
8.17 

12004. 
8.25 

402. 
3.83 

12004. 
8.25 

11991. 
8.42 

836. 
3.83 

11991. 
8.42 

11989. 
8.50 

1582. 

11304. 
8.08 

11301. 
8.0B 

500. 
3.58 

474. 
3.67 

11301. 
8.0B 

11300. 
8.17 

220. 
4.08 

20B. 
4.58 

92. 
4. 67 

300. 
4.58 

300. 
4. 67 

11310. 
B.17 

11301. 
B.25 

371. 
3.B3 

11301. 
8. 2~> 

11289. 
8.42 

783. 
3.B3 

11289. 
8. 42 

11287. 
8.50 

14 90. 

10006. 
8.17 

10005. 
B.17 

439. 
3.58 

416. 
3.67 

10005. 
8.17 

10004. 
8.17 

195. 
4.08 

185. 
4. 58 

77. 
4. 67 

262. 
4.58 

262. 
4. 67 

10013. 
B.17 

10002. 
8.25 

316. 
3.83 

10002. 
8.25 

9993. 
8.50 

687. 
3.83 

9993. 
8.50 

9992. 
8.50 

1323. 

DUCKS.OUT 

8527. 
8.17 

8526. 
8.25 

374. 
3.58 

355. 
3. 67 

8526. 
8.25 

8526. 
8.25 

170. 
4.08 

161. 
4.58 

63. 
4. 67 

223. 
4.58 

223. 
4. 67 

8532. 
B.2S 

BS26. 
8.33 

258. 
3.83 

8526. 
8.33 

8517. 
8.50 

586. 
3.83 

8517. 
8.50 

8516. 
8.58 

1142. 

732 
8. 

732 
B. 

32 
3. 

30 
3. 

732 
8. 

732 
8. 

14 
4. 

14 
4. 

5 
5. 

19 
4. 

19 
4. 

732 
B. 

732 
8. 

21 
3. 

732 
8. 

731 
B. 

so 
3. 

731 
B. 

731 
8. 

99 



.ERSION TOO 

HYDROGRAPH ATO 

ROUTED TOO 

ROUTED TOO 

HYDROGRAPH ATO 

2 COMBINED ATO 

ROUTED TOO 

HYDROGRAPH ATO 

• COMBINED ATO 

HYDROGRAPH ATO 

ROUTED TOO 

3 COMBINED ATO 

ROUTED TOO 

HYDROGRAPH ATO 

ROUTED TOO 

HYDROGRAPH ATO 

2 COMBINED ATO 

2 COMBINED ATO 

TO RAW 

TO RAW 

MCDB 

RMCDB 

RTORAW 

PT47 

RPT47 

RH 

PT48W 

B20 

RB20 

PT48 

RPT48 

D12 

RD12 

DllA 

PT49 

RPT49 

2.80 

2.80 

2.80 

2.80 

.oo 

2.80 

2.80 

1.36 

4.16 

.79 

0 79 

163.44 

163.44 

.18 

.18 

.16 

.33 

.33 

1 

l 

1 

TIME 

E'LOW 
TIME 

!"LOW 
TIME 

FLOW 
TIME 

3.67 

382. 
3.67 

1528. 
3.67 

76. 
5.67 

3.67 

365. 
3.67 

1459. 
3.67 

75. 
5.67 

** PEAK STAGES IN E'EET ** 
1 STAGE 11.05 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

!"LOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

E'LOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

5.67 

76. 
5.75 

382. 
3.67 

4 30. 
3.67 

434 0 

3.83 

288. 
3.75 

712. 
3.83 

228. 
4.17 

227. 
4.17 

14617. 
8.50 

14614. 
8.58 

39. 
4.17 

39. 
4 0 42 

67. 
3.58 

72. 
4.83 

71. 
5.00 

73 

10.55 
5. 67 

75. 
5.75 

365. 
3.67 

411. 
3.67 

414 0 

3.83 

263. 
3.75 

669. 
3.83 

215. 
4 .17 

214. 
4.17 

13955. 
8.50 

13952. 
8.58 

36. 
4.17 

36. 
4 0 42' 

63. 
3.58 

68. 
4.83 

67 0 

!'>. 00 

3. 67 

341. 
3.67 

1364. 
3.67 

72. 
5.67 

9.85 
5.67 

72. 
5. 75 

341. 
3.67 

384. 
3. 67 

386. 
3.83 

231. 
3.75 

611. 
3.83 

197 0 

4.17 

196. 
4.25 

13030. 
8.50 

13026. 
8.50 

33. 
4.17 

33. 
4.50 

~>6 0 

3.58 

62. 
4 0 83 

61. 
5.00 

3.67 

316. 
3.67 

1265. 
3. 67 

69. 
5.67 

9.14 
5.67 

69. 
5. 75 

316. 
3.67 

357. 
3.67 

358. 
3.83 

199 0 

3. 75 

552. 
3.83 

178.-
4.17 

178. 
4.25 

12056. 
8.50 

12054. 
8.50 

29. 
4.17 

29. 
4.50 

50. 
3.58 

~)6. 

4.83 

55. 
~'- 00 

3.67 

298. 
3.67 

1192 0 

3. 67 

67. 
5.67 

8.61 
5. 67 

67. 
5. 75 

298. 
3.67 

338. 
3.67 

337. 
3.83 

176. 
3.75 

509. 
3.83 

165. 
4.17 

164 0 

4.25 

11352 0 

8.50 

11350. 
8.50 

26. 
4.17 

26. 
4.50 

4 6 0 

3.58 

51. 
5.00 

3.67 

265. 
3.67 

1058. 
3.67 

63.' 
5.58 

7.68 
5.58 

63. 
5.67 

265. 
3. 67 

302. 
3.67 

302. 
3.92 

136. 
3.75 

4 33 0 

3.83 

140. 
4.17 

140. 
4.25 

10052. 
8.50 

10049. 
8.58 

22. 
4.17 

22. 
4.50 

37 0 

3.58 
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DUCK5.0UT 

PT50 163.78 1 E'LOW 14615. 13953. 13027. 12055. 11351. 10050. 8570. 736 
TIME 8.58 8.58 8.50 8.50 8.50 8.58 8.58 8. 

.TED TOO 
RPT50 163.78 1 E'LOW 14 610. 1394 9. 13024. 12052. 11350. 10049. 8570. 736 

TIME 8.58 8.58 8.58 8.58 8.58 8.67 8.67 8. 

HYDROGRAPH ATO 
D11B . 99 1 HOW 504. 476 . 4 37. 397. 368. 316. 261. 21 

TIME 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3. 

2 COMBINED ATD 
PT51 164.7 6 1 E'LOW 14610. 13949. 13024. 12052. 11350. 10049. 8570. 736 

TIME 8.58 8.58 8.58 8.58 8.58 8.67 8.67 8. 

• 

• 
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0 0 

• ISTAQ ELEMENT DT 

(MIN) 

F'OR PLAN= 1 RATIO= .00 
RPT2 MANE 4.57 

SUMMARY OF' KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
(F'LOW IS DIRECT RUNOF'F' WITHOUT BASE F'LOW) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

PEAK TIME TO VOLUME DT PEAK TIME TO 
PEAK PEAK 

(CF'S) (MIN) (IN) (MIN) (CF'S) (MIN) 

513.74 306.00 .66 5.00 513.39 305.00 

DUCK5.0UT 

VOLUME 

(IN) 

.66 

CONTINUITY SUMMARY (AC-F'T) - INF'LOW= .9296E+02 EXCESS= .OOOOE+OO OUTF'LOW= .9298E+02 BASIN STORAGE= .3577E-02 PERCENT ERR 

F'OR PLAN = 1 RATIO= .00 
RPT2 MANE 4.66 483.39 303.03 . 62 5.00 483.38 305.00 . 62 

CONTINUITY SUMMARY (AC-F'T) - INF'LOW= .8677E+02 EXCESS= .OOOOE+OO OUTF'LOW= .8679E+02 BASIN STORAGE= .4353E-02 PERCENT ERR 

F'OR PLAN= 1 RATIO= .00 
RPT2 MANE 4.81 442.44 307.67 .56 5.00 442.12 30!'>. 00 .56 

CONTINUITY SUMMARY (AC-F'T) - INF'LOW= .7833E+02 EXCESS= .OOOOE+OO OLITF'LOW= .7836E+02 BASIN STORAGE= .3619E-02 PERCENT ERR 

F'OR PLAN= 1 RATIO= .00 
RPT2 MANE 4.98 400.54 308.48 .50 5.00 400.28 305.00 .50 

CONTINUITY SUMMARY (AC-F'T) - INF'LOW= .6987E+02 EXCESS= .OOOOE+OO OUTF'LOW= .6990E+02 BASIN STORAGE= .3813E-02 PERCENT ERR 

• F'OR PLAN= 1 RATIO= .00 
RPT2 MANE 5.00 369.94 305.00 .45 5.00 369.94 305.00 .45 

CONTINUITY SUMMARY (AC-F'T) - INF'LOW= .6367E+02 EXCESS= .OOOOE+OO OUTF'LOW= .6370E+02 BASIN STORAGE= .3740E-02 PERCENT ERR 

F'OR PLAN= 1 RATIO= .00 
RPT2 MANE 4.75 313.26 308.75 .37 5.00 312.61 310.00 .37 

CONTINUITY SUMMARY (AC-F'T) - INF'LOW= .5263E+02 EXCESS= .OOOOE+OO OUTF'LOW= .5266E+02 BASIN STORAGE= .3643E-02 PERCENT ERR 

F'OR PLAN= 1 RATIO= .00 
RPT2 MANE 4.25 252.88 310.25 .29 5.00 252.85 310.00 .29 

CONTINUITY SUMMARY (AC-F'T) - INF'LOW= .4109E+02 EXCESS= .OOOOE+OO OUTF'LOW= .4112E+02 BASIN STORAGE> .3370£-02 PE:RCENT E:RR 

F'OR PLAN = 1 RATIO= . 00 
RPT2 MANE: 3.75 204.53 311.25 .23 5.00 204.46 310.00 .23 

CONTINUITY SUMMARY (AC-F'T) - INF'LOW= .3200E+02 EXCESS= .OOOOE+OO OUTF'LOW= .3202E+02 BASIN STORAGE= .3489E-02 PERCENT ERR 

F'OR PLAN= 1 RATIO= .00 
RPT3A MANE 2.38 77 6. 4 6 308.81 .52 5.00 77 3. 4 4 310.00 .52 

CONTINUITY SUMMARY (AC-F'T) - INF'LOW= .1299E+03 EXCE:SS= .OOOOE+OO OUTF'LOW= .1299£+03 BASIN STORAGE= .2096E-02 PERCENT ERR 

• F'OR PLAN = 1 RATIO= .00 
RPT3A MANE 2.43 724.62 308.93 .48 5.00 721.99 310.00 . 48 

CONTINUITY SUMMARY (AC-F'T) - INFLOW= .1191E+03 EXCESS= .OOOOE+OO OUTF'LOW= .1191E+03 BASIN STORAGE= .2715E-02 PERCENT ERR 
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FOR PLAN= 1 RATIO= .00 • RPT3A MANS 2.52 653.94 307.53 .42 5.00 653.06 310.00 .42 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1044S+03 SXCSSS= .OOOOS+OO OUTFLOW= .1044S+03 BASIN STORAGS= .2081S-02 PSRCSNT SRR 

FOR PLAN= 1 RATIO= .00 
RPT3A MANS 2.50 581.15 307.50 .36 5.00 581.10 310.00 .36 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8961S+02 SXCSSS= .OOOOS+OO OUTFLOW= .8964S+02 BASIN STORAGS= .2347S-02 PERCSNT SRR 

FOR PLAN= 1 RATIO= .00 
RPT3A MANS 2.71 527.57 309.35 . 32 5.00 526.42 310.00 .32 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .7893S+02 EXCSSS= .OOOOS+OO OUTFLOW= .7895E+02 BASIN STORAGE= .2328E-02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT3A MANE 2.50 429.06 310.00 . 24 5.00 429.06 310.00 .24 

CONTINUITY SUMMARY (AC-FT) - IN FLOW= . 5990S+02 SXCSSS= . OOOOS+OO OUTFLOW= . 5993S+02 BAc~IN STORAGS= . 207 6S-02 PSRCSNT SRR 

FOR PLAN = 1 RATIO= .00 
RPT3A MANS 2.25 322. 16 310.50 . 16 5.00 322.01 :no.oo .16 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4055S+02 SXCSSS= .OOOOS+OO OUTFLOW= .4055E+02 BASIN STORAGE= .2685E-02 PSRCSNT ERR 

FOR PLAN= 1 RATIO= .00 

• RPT3A MANS 2.25 236.32 310.50 .11 5.00 236.02 310.00 .11 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2605S+02 SXCSSS= .OOOOS+OO OUTFLOW= .2607S+02 BASIN STORAGS= .2439S-02 PSRCSNT SRR 

FOR PLAN = 1 RATIO= .00 
RD012A MANS 1.48 2260.12 306.05 1. 02 5.00 2260.09 305.00 1. 02 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5551S+03 SXCSSS= .OOOOS+OO OUTFLOW= .5550S+03 BASIN STORAGS= .2618S+OO PSRCSNT SRR 

FOR PLAN= 1 RATIO= .00 
RD012A MANS 1.51 2129.13 307.4 9 .96 5.00 2128.77 305.00 . 96 

CONTINUITY SUMMARY (AC-FT) -,INfLOW= .5217S+03 SXCSSS= .OOOOS+OO OUTfLOW= .5215S+03 BASIN STORAGS= .2548S+OO PSRCSNT SRR 

FOR PLAN = 1 RATIO= .00 
RD012A MANS 1.55 1950.06 311.70 .87 5.00 1949.96 310.00 .87 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4759E+03 EXCESS= .OOOOE+OO OUTfLOW= .47~>8S+03 BASIN c~TORAGE= .2423E+00 PSRCSNT SRR 

fOR PLAN = 1 RATIO= .00 
RD012A MANS 1.60 1770.40 313.61 . 79 5.00 1770.34 31!:>.00 . 79 

CONTINUITY SUMMARY (AC-fT) - INfLOW= .4301S+03 SXCSSS= .OOOOS+OO OUTfLOW= .4299S+03 BASIN STORAGS= .2303S+OO PSRCENT ERR 

fOR PLAN= 1 RATIO= .00 
RD012A MANS 1.64 1638.72 316.61 .73 ~). 00 1638.61 315.00 .73 

~NTINUITY SUMMARY (AC-fT) - INfLOW= .3964S+03 SXCSSS= .OOOOS+OO OUTfLOW= .J963E+03 BASIN STORAGE= .2197S+00 PSRCSNT ERR 
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fOR PLAN = 1 RATIO= .00 
RD012A MANE 1. 73 1403.14 317.41 .62 5.00 1402.58 320.00 .62 

.INUITY SUMMARY (AC-'fT) - INfLOW= .3367E+03 EXCESS= .OOOOE+OO OUTfLOW= .3366E+03 BASIN STORAGE= .2025E+OO PERCENT ERR 

fOR PLAN = 1 RATIO= .00 
RD012A MANE 1. 84 1156.79 321.31 .50 5.00 1156.42 320.00 .50 

CONTINUITY SUMMARY (AC-fT) - INfLOW= .2747E+03 EXCESS= .OOOOE+OO OUTfLOW= .2746E+03 BASIN STORAGE= .1777E+OO PERCENT-ERR 

fOR PLAN = 1 RATIO= .00 
RD012A MANE 1. 95 961.15 323.63 . 41 5.00 961.12 325.00 . 41 

CONTINUITY SUMMARY (AC-fT) - INfLOW= .2259E+03 EXCESS= .OOOOE+OO OUTfLOW= .2258E+03 BASIN STORAGE= .1608E+OO PERCENT ERR 

fOR PLAN = 1 RATIO= .00 
RDVI154 MANE 2.64 1301.16 417.91 -1.00 5.00 1301.12 415.00 -1.00 

fOR PLAN = 1 RATIO= .00 
RDVI154 MANE 2.65 1290.94 419. 04 -1.00 5.00 1290.91 420.00 -1.00 

fOR PLAN = 1 RATIO= .oo 
RDVI154 MANE 2.66 1276.77 420.64 -1.00 5.00 1276.77 420.00 -1.00 

fOR PLAN = 1 RATIO= .00 
RDVI154 MANE 2.67 1262.48 419.60 -1.00 5.00 1262.47 420.00 -1.00 

• fOR PLAN = 1 RATIO= .00 
RDVI154 MANE 2.68 1251.97 420.81 -1.00 5.00 1251.93 420.00 -1.00 

fOR PLAN = 1 RATIO= .00 
RDVI154 MANE 2.70 1231.74 425.87 -1.00 5.00 1231.69 425.00 -1.00 

fOR PLAN = 1 RATIO= .00 
RDVI154 MANE 2.72 1203.64 434.70 -1.00 5.00 1203.64 435.00 -1.00 

fOR PLAN = 1 RATIO= .00 
RDVI154 MANE 2.76 1151. 04 441.44 -1.00 5.00 1151.02 440.00 -1.00 

fOR PLAN = 1 RATIO= .00 
RDVI154 MANE . 7 9 1301.12 416.32 -1.00 5.00 1301.10 420.00 -1.00 

fOR PLAN = 1 RATIO= . 00 
RDVI154 MANE .80 1290.90 420.03 -1.00 5.00 1290.90 420.00 -1.00 

fOR PLAN = 1 RATIO= .00 
RDVI154 MANE .80 1276.75 420.29 -1.00 5.00 1276.74 420.00 -1.00 

• fOR PLAN 1 RATIO= .00 = 
RDVI154 MANE .80 1262.46 420.57 -1.00 5.00 1262.44 420.00 -1.00 
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FOR PLAN = 1 RATIO= .00 • RDVI154 MANE .81 1251.93 421.18 -1.00 5.00 1251.88 420.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI154 MANE .81 1231.69 426.37 -1.00 5.00 1231.65 430.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI154 MANE .82 1203.62 436.05 -1.00 5.00 1203.56 435.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI154 MANE .83 1150.99 440.58 -1.00 5.00 1150.96 440.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE 1. 46 .2973. 79 417.19 -1.00 5.00 2972.91 415.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE 1. 4 9 2814.95 416.92 -1.00 5.00 L814.29 420.00 -1.00 

FOR PLAN = 1 RATIO= . 00 
RDVI155 MANE 1. 52 2624.17 420.02 -1.00 5.00 2624.17 420.00 -1.00 

FOR PLAN = 1 RATIO= .00 

• RDVI155 MANE 1. 54 2512.50 421.09 -1.00 5.00 2512.35 420.00 -1.00 

tOR PLAN = 1 RATIO= .00 
RDVI155 MANE 1.56 2415.66 421.58 -1.00 5.00 2415.27 420.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE 1. 59 2277 .E> 427.79 -1.00 ~). 00 2277.06 430.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE 1.63 2089.31 437.73 -1.00 5.00 2088.92 440.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE 1. 70 1836.00 442.03 -1.00 5.00 1835.04 440.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE .81 2972.91 416.28 -1.00 5.00 2972.50 420.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE .83 2814.18 419.71 -1.00 5.00 2814.15 420.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE .85 2624.07 420.56 -1.00 5.00 2624. 01 420.00 -1.00 • FOR PLAN = 1 RATIO= . 00 
RDVI155 MANE .87 2512.26 421.01 -1.00 5.00 2512.07 420.00 -1.00 
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• FOR PLAN = 1 RATIO= .00 
RDVI155 MANE .88 2415.22 421.54 -1.00 5.00 2414.85 420.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE .90 2276.98 430.70 -1.00 5.00 2276.94 430.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE . 93 2088.90 439.29 -1.00 5.00 2088.88 440.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE . 98 1835.04 4 41. 05 -1.00 5.00 1834.57 445.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE .53 2972.46 420.02 -1.00 5.00 2972.46 420.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE . 54 2814.01 420.20 -1.00 s.oo 2813.98 420.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE .55 2623.93 420.53 -1.00 5.00 26L3.89 420.00 -1.00 

• FOR PLAN = 1 RATIO= .00 
RDVI155 MANE .56 2512.01 420.63 -1.00 5.00 2511.85 420.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE .57 2414.86 4 21.04 -1.00 5.00 2414.81 425.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE .58 2276.87 430.48 -1.00 5.00 2276.83 430.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE .60 2088.83 440.14 -1.00 5.00 2088.82 440.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE . 64 1834.49 445.13 -1.00 5.00 1834.48 445.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANS .55 2972.36 420.09 -1.00 5.00 2972.34 420.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RDVI155 MANE .56 2813.84 420.39 -1.00 5.00 2813.77 420.00 -1.00 

FOR PLAN = 1 RATIO= .00 • RDVI155 MANE .58 2623.81 420.73 -1.00 5.00 2623.72 420.00 -1.00 

FOR PLAN 1 RATIO= .00 
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RDVI155 MANE: .59 2511.79 421.06 -1.00 5.00 2511.59 420.00 -1.00 

• E'OR PLAN = 1 RATIO= .00 
RDVI155 MANE: .60 2414.77 424.75 -1.00 5.00 2414.76 425.00 -1.00 

E'OR PLAN = 1 RATIO= .00 
RDVI155 MANE: . 61 2276.79 430.57 -1.00 5.00 2276.70 430.00 -1.00 

E'OR PLAN = 1 RATIO= .00 
RDVI155 MANE: .63 2088.75 440.60 -1.00 5.00 2088.74 440.00 -1.00 

E'OR PLAN = 1 RATIO= .00 
RDVI155 MANE: .67 1834.34 445.36 -1.00 5.00 1834.32 445.00 -1.00 

E'OR PLAN = 1 RATIO= .00 
RPT27 MANE: . 67 4273.25 420.32 -1.00 5.00 4273.21 420.00 -1.00 

E'OR PLAN = 1 RATIO= .00 
RPT27 MANE: . 68 4104.46 420.37 -1.00 5.00 4104.33 420.00 -1.00 

E'OR PLAN = 1 RATIO= .00 
RPT27 MANE: .69 3900.40 420.73 -1.00 5.00 3900.24 420.00 -1.00 

• E'OR PLAN = 1 RATIO= .00 
RPT27 MANE: . 70 3774.00 420.70 -1.00 5.00 3773.67 420.00 -1.00 

E'OR PLAN = 1 RATIO= .00 
RPT27 MANE: . 71 3666.57 424.88 -1.00 5.00 3666.56 425.00 -1.00 

E'OR PLAN = 1 RATIO= .00 
RPT27 MANE: .72 3508.24 431.00 -1~00 5.00 3508.14 430.00 -1.00 

E'OR PLAN = 1 RATIO= .00 
RPT27 MANE: .74 3292.01 440.63 -1.00 5.00 3292.00 440.00 -1.00 

E'OR PLAN = 1 RATIO= .00 
RPT27 MANE: .77 2984.76 4 4 5. 15 -1.00 5.00 2984.73 445.00 -1.00 

E'OR PLAN = 1 RATIO= .00 
RPT27 MANE .31 4273.08 420.08 -1.00 5.00 4273.06 420.00 -1.00 

E'OR PLAN = 1 RATIO= .00 
RPT27 MANE .32 4104.16 420.20 -1.00 5.00 4104.12 420.00 -1.00 

• E'OR PLAN = 1 RATIO= .00 
RPT27 MANE .33 3900.15 420.38 -1.00 5.00 3900.09 420.00 -1.00 
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FOR PLAN = 1 RATIO= .00 
RPT27 MANE .33 3773.64 421.02 -1.00 5.00 3773.57 425.00 -1.00 

• FOR PLAN = 1 RATIO= .00 
RPT27 MANE .33 3666.49 424.90 -1.00 5.00 3666.49 425.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RPT27 MANE .34 3508.06 430.42 -1.00 5.00 3508.02 430.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RPT27 MANE .35 3291. 91 440.13 -1.00 5.00 3291.90 440.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RPT27 MANE .36 2984.60 445.02 -1.00 5.00 2984.59 445.00 -1.00 

FOR PLAN = 1 RATIO= .00 
RLDCDB MANE . 64 11546.51 500.36 L.11 5.00 11546.51 500.00 2.11 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4341E+04 EXCESS= .OOOOE+OO OUTFLOW= .4331E+04 BASIN STORAGE= .1129E+02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RLDCDB MANE .65 11007.49 500.18 2.01 5.00 11007.46 500.00 2.02 

CONTINUITY SUMMARY (AC-FT) - INFLOW= . 4133E+04 EXCESS= . OOOOE+OO OUTFLOW= . 4123E+04 BASIN STORAGE= .1097E+02 PERCENT ERR 

• FOR PLAN= 1 RATIO= .00 
RLDCDB MANE .67 10289.53 4 99.4 8 1. 88 5.00 10289.50 500.00 1. 88 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3864E+04 EXCESS= .OOOOE+OO OUTFLOW= .3855E+04 BASIN STORAGE= .1051E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RLDCDB MANE .68 9584.50 496.33 1. 75 5.00 9583.94 500.00 1. 75 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3592E+04 EXCESS= .OOOOE+OO OUTFLOW= .3584E+04 BASIN STORAGE= .1005E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RLDCDB MANE .70 9070.50 496.07 1. 65 .'i.OO 9069.83 49.5.00 1. 65 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3387E+04 EXCESS= .OOOOE+OO OUTFLOW= .3379E+04 BASIN STORAGE= .9691E+01 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RLDCDB MANE .73 8181.38 495.75 1. 47 5.00 8181.08 495.00 1. 47 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3020E+04 EXCESS= .OOOOE+OO OUTFLOW= .3012E+04 BASIN STORAGE= .8958E+01 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RLDCDB MANE .76 7225.62 4 91. 71 1.27 ~). 00 7225.43 495.00 1. 27 

CONTINUITY SUMMARY (AC:-FT) - INFLOW= .2608E+04 EXCESS= .OOOOE+OO OUTFLOW= .2602E+04 BASIN STORAGE= .8073E+01 PERCENT ERR 

• FOR PLAN = 1 RATIO= .00 
RLDCDB MANE .80 6326.03 4 90. 14 1. 09 5.00 6325.99 490.00 1. 09 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .2242E+04 EXCESS= .OOOOE+OO OUTFLOW= .2236E+04 BASIN STORAGE= .7203E+01 PERCENT ERR 
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FOR PLAN = 1 RATIO= .00 • RPT29 MANE .75 11892.36 4 91. 07 2.19 5.00 11890.97 495.00 2.19 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4661E+04 EXCESS= .OOOOE+OO OUTFLOW= .4648E+04 BASIN STORAGE= .1351E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT29 MANE .77 11342.60 4 91.31 2.09 5.00 11341.75 490.00 2.09 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4439E+04 EXCESS= .OOOOE+OO OUTFLOW= .4426E+04 BASIN STORAGE= .1313E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT29 MANE .78 10609.02 490.27 1. 95 5.00 10608.84 490.00 1. 95 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4142E+04 EXCESS= .OOOOE+OO OUTFLOW= .4130E+04 BASIN STORAGE= .1258E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT29 MANE .81 9885.72 486.34 1. 81 5;00 9884.97 490.00 1. 81 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3842E+04 EXCESS= .OOOOE+OO OUTFLOW= .3831E+04 BASIN STORAGE= .1204E+02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT29 MANE .82 9357.33 485.63 1. 71 5.00 9356.84 485.00 1. 71 

CONTINUITY SUMMARY (AC-FT) -INFLOW= ,.3632E+04 EXCESS= .OOOOE+OO OUTFLOW= .3621E+04 BASIN STORAGE= .1160E+02 PERCENT ERR 

• 
FOR PLAN = 1 

RPT29 MANE 
RATIO= .00 

.85 8438.53 4 84. 92 1. 52 5.00 8438.53 485.00 1. 52 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3228E+04 EXCESS= .OOOOE+OO OUTFLOW= .3218E+04 BASIN STORAGE= .1074E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT29 MANE .89 7452.13 4 81. 81 1. 31 5.00 7451.73 485.00 1. 31 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2789E+04 EXCESS= .OOOOE+OO OUTFLOW= .2780E+04 BASIN STORAGE= .9676E+01 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT29 MANE .94 6527. 45 480.65 1.13 5.00 6527.02 480.00 1.13 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2397E+04 EXCESS= .OOOOE+OO OUTFLOW= .2389E+04 BASIN STORAGE= .8649E+01 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RB16B MANE 4.00 347.01 228.00 1. 36 5.00 343.73 230.00 1. 36 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .5087E+02 EXCESS= .OOOOE+OO OUTFLOW= .5088E+02 BASIN STORAGE= .1161E-02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RB16B MANE 4.00 330.25 228.00 1. 30 5.00 327.28 .230.00 1.30 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4851E+02 EXCESS= .OOOOE+OO OUTFLOW= .4852E+02 BASIN STORAGE= .1127E-02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RB16B MANE 4.00 307.12 228.00 1. 21 5.00 304.56 230.00 1. 21 

ttNTINUITY SUMMARY (AC-FT) - INFLOW= .4526E+02 EXCESS= .OOOOE+OO OUTFLOW= .4527E+02 BASIN STORAGE= .1078E-02 PERCENT ERR 
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FOR PLAN= 1 RATIO= .00 
RB16B MANE 4.00 283.68 228.00 1.12 5.00 281.52 230.00 1.12 

~!NUlTY SUMMARY (AC-FT) - INFLOW= .4197E+02 EXCESS= .OOOOE+OO OUTFLOW= .4198E+02 BASIN STORAGE= .1028E-02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RB16B MANE 4.00 266.30 228.00 1. 06 5.00 264. 4 3 230.00 1. 06 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3954E+02 EXCESS= .OOOOE+OO OUTFLOW= .3955E+02 BASIN STORAGE= .1524E-02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RB16B MANE 3.75 235.20 228.75 . 94 5.00 234.66 230.00 . 94 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3516E+02 EXCESS= .OOOOE+OO OUTFLOW= .3517E+02 BASIN STORAGE= .1424E-02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RB16B MANE 3.75 201.89 228.75 .82 5.00 201.66 230.00 .82 

CONTINUITY SUMMARY (AC-FT) - INFLOW= . 3054E+02 EXCESS= . OOOOE+OO OUTFLOW= . 30!'>4E+02 BASIN ~:;TORAGE= .1302E-02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RB16B MANE 3.75 17 4. 98 228.75. .72 5.00 174.98 230.00 .72 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2682E+02 EXCESS= .OOOOE+OO OUTFLOW= .2682E+02 BASIN STORAGE= .1154E-02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT30 MANE 1.62 11891.10 4 93. 1 9 2.16 5. 00 11890.65 495.00 2.17 

.TINUITY SUMMARY (AC-FT) -INFLOW= .4686E+04 EXCESS= .OOOOE+OO OUTFLOW= .46!'>9E+04 BASIN STORAGE= .2782E+02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT30 MANE 1.64 11341.23 4 92. 55 2.06 5.00 11339.68 495.00 2.06 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4477E+04 EXCESS= .OOOOE+OO OUTFLOW= .4451E+04 BASIN STORAGE= .2693E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT30 MANE 1.68 10608.14 4 91. 52 1. 92 5.00 10607.12 490.00 1. 93 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4172E+04 EXCESS= .OOOOE+OO OUTFLOW= .4147E+04 BASIN STORAGE= .2575E+02 PERCENT ERR 

.FOR PLAN = 1 RATIO= . 00 
RPT30 MANE 1.72 9884.83 489.10 1. 78 5.00 9884.64 490.00 1. 79 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3873E+04 EXCESS= .OOOOE+OO OUTFLOW= .3850E+04 BASIN STORAGE= .2455E+02 PERCENT ERR 

FOR PLAN = 1 RATIO= . 00 
RPT30 MANE 1. 7 5 9356.44 487.35 1. 68 5.00 9355.11 490.00 1. 69 

CONTINUITY SUMMARY (AC- FT) - INFLOW= . 3654 E+04 EXCE~:;S= . OOOOE+OO OUTFLOW= . 3632E+04 BASIN STORAGE= . 2360E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT30 MANE 1.81 8437.96 485.78 1.50 5.00 8437.83 485.00 1.50 

.NTINUITY SUMMARY (AC-FT) - INFLOW= . 3257E+04 EXCESS= . OOOOE+OO OUTFLOW= . 3236E+04 BA~:;rN ~'>TORAGE= . 2172E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT30 MANE 1.88 7451.61 484.96 1.29 5.00 7451.60 485.00 1. 30 
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CONTINUITY SUMMARY (AC-FT) - INFLOW= .2811E+04 EXCESS= .OOOOE+OO OUTFLOW= .2793E+04 BASIN STORAGE= .1945E+02 PERCENT ERR 

• FOR PLAN = 1 RATIO= . 00 
RPT30 MANE 1.96 6526.70 482.57 1.11 5.00 6525.77 485.00 1.11 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2420E+04 EXCESS= .OOOOE+OO OUTFLOW= .2403E+04 BASIN STORAGE= .1725E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT31 MANE .96 11891.27 495.39 2.12 5.00 11891.07 495.00 2.12 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4759E+04 EXCESS= .OOOOE+OO OUTFLOW= .4743E+04 BASIN STORAGE= .1683E+02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT31 MANE .97 11340.54 494.70 2.02 5.00 11340.49 495.00 2.02 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4533E+04 EXCESS= .OOOOE+OO OUTFLOW= .4518E+04 BASIN STORAGE= .1631E+02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT31 MANE 1.00 10608.29 491.14 1. 89 5.00 10606.96 490.00 1. 89 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .4238E+04 EXCESS= .OOOOE+OO OUTFLOW= .4224E+04 BASIN STORAGE= .1560E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT31 MANE 1.02 9885.57 490.85 1. 75 5.00 9885.32 490.00 1. 75 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3937E+04 EXCESS= .OOOOE+OO OUTFLOW= .3923E+04 BASIN STORAGE= .1489E+02 PERCENT ERR 

• FOR PLAN = 1 RATIO= .00 
RPT31 MANE 1.04 9356.43 486.63 1. 65 5.00 9356.24 490.00 1. 65 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .3710E+04 EXCESS= .OOOOE+OO OUTFLOW= .3697E+04 BASIN STORAGE= .1433E+02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT31 MANE 1.08 8438.89 485.73 1. 4 7 5.00 8438.53 485.00 1. 47 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3301E+04 EXCESS= .OOOOE+OO OUTFLOW= .3288E+04 BASIN STORAGE= .1323E+02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT31 MANE 1.12 7452.43 485.40 1. 27 5.00 7452.31 485.00 1. 27 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2849E+04 EXCESS= .OOOOE+OO OUTFLOW= .2837E+04 BASIN STORAGE= .1189E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT31 MANE 1.18 6526.73 4 81. 99 1. 09 5.00 6526.66 485.00 1. 09 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2453E+04 EXCESS= .OOOOE+OO OUTFLOW= .2443E+04 BASIN STORAGE= .1058E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT32 MANE 1.27 14469.61 486.25 . 76 5.00 14468.71 485.00 . 76 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5851E+04 EXCESS= .OOOOE+OO OUTFLOW= .5827E+04 BASIN STORAGE= .2655E+02 PERCENT ERR 

• FOR PLAN = 1 RATIO= .00 
RPT32 MANE 1.29 13811.99 485.75 .72 5.00 13811.33 485.00 .73 
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CONTINUITY SUMMARY (AC-rT) - INrLOW= .5560E+04 EXCESS= .OOOOE+OO OUTrLOW= .5536E+04 BASIN STORAGE= .2571E+02 PERCENT ERR 

• rOR PLAN = 1 RATIO= .00 
RPT32 MANE 1.33 12890.95 4 81.24 . 67 5.00 12889.14 485.00 . 67 

CONTINUITY SUMMARY (AC-rT) - INrLOW= .5150E+04 EXCESS= .OOOOE+OO OUTrLOW= .5128E+04 BASIN STORAGE= .2458E+02 PERCENT ERR 

rOR PLAN= 1 RATIO= .00 
RPT32 MANE 1.37 11919.46 4 81. 92 .62 5.00 11917.91 480.00 . 62 

CONTINUITY SUMMARY (AC-rT) - INrLOW= .4740E+04 EXCESS= .OOOOE+OO OUTrLOW= .4719E+04 BASIN STORAGE= .2344E+02 PERCENT ERR 

rOR PLAN= 1 RATIO= .00 
RPT32 MANE 1.40 11215.25 4 80. 4 7 .58 5.00 11214.61 480.00 .58 

CONTINUITY SUMMARY (AC-rT) - INrLOW= .4452E+04 EXCESS= .OOOOE+OO OUTrLOW= .4431E+04 BASIN STORAGE= .2253E+02 PERCENT ERR 

rOR PLAN= 1 RATIO= .00 
RPT32 MANE 1.46 9921.06 482.58 .51 :, . 00 9919.80 485.00 . 51 

CONTINUITY SUMMARY (AC-rT) - INrLOW= .3893E+04 EXCESS= .OOOOE+OO OUTrLOW= .3873E+04 BASIN STORAGE= .2088E+02 PERCENT ERR 

rOR PLAN= 1 RATIO= .00 
RPT32 MANE 1.55 8446.42 486.16 .43 5.00 8445.10 48!:>. 00 .43 

CONTINUITY SUMMARY (AC-rT) - INrLOW= .3314E+04 EXCESS= .OOOOE+OO OUTrLOW= .3297E+04 BASIN STORAGE= .1880E+02 PERCENT ERR 

• rOR PLAN= 1 RATIO= .00 
RPT32 MANE 1.65 7241. E> 485.41 . 37 5.00 7241.11 485.00 . 37 

CONTINUITY SUMMARY (AC-rT) - INrLOW= .2824E+04 EXCESS= .OOOOE+OO OUTrLOW= .2809E+04 BASIN STORAGE= .1689E+02 PERCENT ERR 

rOR PLAN = 1 RATIO= .00 
RMNWB MANE 5.00 135.71 255.00 1.05 5.00 135.71 255.00 1.05 

CONTINUITY SUMMARY (AC-rT) - INrLOW= .2476E+02 EXCESS= .OOOOE+OO OUTrLOW= .2477E+02 BASIN STORAGE= .2236E-02 PERCENT ERR 

rOR PLAN= 1 RATIO= .00 
RMNWB MANE 5. 00 127.98 255.00 . 99 5.00 127.98 255.00 .99 

CONTINUITY SUMMARY (AC-rT) - INrLOW= .2335E+02 EXCESS= .OOOOE+OO OUTrLOW= .2335E+02 BASIN STORAGE= .2167E-02 PERCENT ERR 

rOR PLAN = 1 RATIO= .00 
RMNWB MANE :, . 00 117.32 2.55. 00 . 91 ~). 00 117.32 255.00 . 91 

CONTINUITY SUMMARY (AC:-rTJ - INrLOW= .2141E+02 EXCESS= .OOOOE+OO OUTrLOW= .2141E+02 BASIN STORAGE= .1994E-02 PERCENT ERR 

rOR PLAN= 1 RATIO= .00 
RMNWB MANE 5.00 106.60 260.00 .83 5.00 106.60 260.00 .83 

CONTINUITY SUMMARY (AC-rT) - INrLOW= .1946E+02 EXCESS= .OOOOE+OO OUTrLOW= .1946E+02 BASIN STORAGE= .1895E-02 PERCENT ERR 

rOR PLAN= 1 RATIO= .00 • RMNWB MANE 5.00 98.7 9 260.00 .76 5.00 98.79 260.00 .76 

CONTINUITY SUMMARY (AC-rT) - INrLOW= .1802E+02 EXCESS= .OOOOE+OO OUTrLOW= .1802E+02 BASIN STORAGE= .1820E-02 PERCENT ERR 
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FOR PLAN= 1 RATIO= .00 
RMNWB MANE 5.00 84.74 260.00 .66 5.00 84.74 260.00 .66 

, ~TINUITY SUMMARY (AC-FT) - INFLOW= .1546E+02 EXCESS= .OOOOE+OO OUTFLOW= .1546E+02 BASIN, STORAGE= .2188E-02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RMNWB MANE 5.00 69.85 260.00 .54 5.00 69.85 260.00 .54 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1279E+02 EXCESS= .OOOOE+OO OUTFLOW= .1279E+02 BASIN STORAGE= .2061E-02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RMNWB MANE 5.00 57.90 260.00 .45 5.00 57.90 260.00 .45 

CONTINUITY SUMMARY (AC-FT) - INFLOW= ~1067E+02 EXCESS= .OOOOE+OO OUTFLOW= .1067E+02 BASIN STORAGE= .1794E-02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT37 MANE 5.00 54 7. 98 270.00 1. 07 5.00 547.98 270.00 1.07 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1157E+OJ EXCESS= .OOOOE+OO OUTFLOW= .1157E+03 BASIN STORAGE= .1818E-01 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT37 MANE 5.00 517.61 270.00 1. 01 5.00 517. 61 270.00 1.01 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1095E+03 EXCESS= .OOOOE+OO OUTFLOW= .1095E+03 BASIN STORAGE= .1764E-Ol PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT37 MANE 5.00 475. 8c-, 270.00 . 93 5.00 475.85 270.00 .93 

.TINUITY SUMMARY (AC-FT) - INFLOW= .1011E+03 EXCESS= .OOOOE+OO OUTFLOW= .lOllE+OJ BASIN STORAGE= .1686E-01 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT37 MANE 5.00 4 33.7 6 270.00 .85 5.00 433.76 270.00 .85 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .9263E+02 EXCESS= .OOOOE+OO OUTFLOW= .9265E+02 BASIN STORAGE= .1606E-01 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT37 MANE 5.00 402.79 270.00 .80 5.00 402.79 270.00 .80 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8641E+02 EXCESS= .OOOOE+OO OUTFLOW= .8642E+02 BASIN STORAGE= .1736E-01 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT37 MANE 5.00 347.36 27 0. 00 .69 5.00 347.36 270.00 .69 

CONTINUITY SUMMARY ( AC- FT) - INFLOW= . 7 533E+0L EXCES~~= . OOOOE+OO OUTFLOW= . 7 !'>34 E+02 BASIN STORAGE= . 1608E-01 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT37 MANE 5.00 289.36 270.00 .59 5.00 289.36 270.00 .59 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6377E+02 EXCESS= .OOOOE+OO OUTFLOW= .6378E+02 BASIN STORAGE= .1563E-01 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT37 MANE 5.00 243.42 270.00 .50 5.00 243.42 270.00 .50 

.NTINUITY SUMMARY (AC-FT) - INFLOW= .5462E+02 EXCESS= .OOOOE+OO OUTFLOW= .5463E+02 BASIN STORAGE= .1433E-01 PERCENT ERR 

FOR PLAN 1 RATIO= .00 
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RPT38 MANE: 3.39 909.98 220.30 1. 08 5.00 906.65 220.00 1. 08 

~TINUITY SUMMARY (AC-FT) - INFLOW= .20988+03 E:XCE:SS= .00008+00 OUTFLOW= .20988+03 BASIN STORAGE:= .18348-01 PE:RCE:NT E:RR 

FOR PLAN= 1 RATIO= .00 
RPT38 MANE: 3.46 856.55 221.16 1. 03 5.00 850.67 220.00 1. 03 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .19918+03 E:XCE:SS= .00008+00 OUTFLOW= .19918+03 BASIN STORAGE:= .17398-01 PE:RCE:NT E:RR 

FOR PLAN= 1 RATIO= .00 
RPT38 MANE: 3.50 788.85 220.50 . 95 5.00 783.82 220.00 . 95 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .18448+03 E:XCE:SS= .00008+00 OUTFLOW= .18448+03 BASIN STORAGE:= .17868-01 PE:RCE:NT E:RR 

FOR PLAN= 1 RATIO= .00 
RPT38 MANE: 3.50 722.86 294.00 .87 5.00 720.89 295.00 .87 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .16978+03 E:XCE:SS= .00008+00 OUTFLOW= .16978+03 BASIN STORAGE:= .17048-01 PE:RCE:NT E:RR 

FOR PLAN= 1 RATIO= .00 
RPT38 MANE: 3.50 67 6. 04 294.00 .82 5.00 674.37 29S. 00 .82 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .15898+03 E:XCE:SS= .00008+00 OUTFLOW= .15898+03 BASIN STORAGE:= .'19588-01 PE:RCE:NT E:RR 

FOR PLAN= 1 RATIO= .00 
RPT38 MANE: 3.50 591.67 294.00 .72 5.00 590.55 295.00 .72 

.TINUITY SUMMARY (AC-FT) - INFLOW= .13968+03 E:XCE:SS= .00008+00 OUTFLOW= .13968+03 BASIN STORAGE:= .18238-01 PE:RCE:NT E:RR 

FOR PLAN = 1 RATIO= .00 
RPT38 MANE: 3.50 502.39 294.00 . 62 5.00 501.80 295.00 .62 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .11968+03 E:XCE:SS= .00008+00 OUTFLOW= .11958+03 BASIN STORAGE:= .17628-01 PE:RCE:NT E:RR 

FOR PLAN= 1 RATIO= .00 
RPT38 MANE: 3.75 430.65 296.25 .53 5.00 429.53 295.00 .53 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .10378+03 E:XCE:SS= .00008+00 OUTFLOW= .10368+03 BASIN STORAGE:= .17538-01 PE:RCE:NT E:RR 

FOR PLAN = 1 RATIO= .00 
RPT39 MANE: 1.83 14557.38 485.61 .78 5.00 14556.94 485.00 . 78 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .62688+04 E:XCE:SS= .00008+00 OUTfLOW= .62328+04 BASIN STORAGE:= .38758+02 PE:RCE:NT E:RR 

FOR PLAN = 1 RATIO= .00 
RPT39 MANE: 1.86 13899.61 486.64 • 7 4 5.00 13899.41 485.00 .75 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .59698+04 E:XCE:SS= .00008+00 OUTFLOW= .59348+04 BASIN STORAGE:= .37488+02 PE:RCE:NT E:RR 

FOR PLAN = 1 RATIO= .00 
RPT39 MANE: 1. 91 12981. 92 482.05 .69 5.00 12979.80 485.00 .69 

CONTINUITY SUMMARY (AC-FT) - INfLOW= .55348+04 E:XCE:SS= .00008+00 OUTfLOW= .55018+04 BASIN STORAGE:= .35848+02 PE:RCE:NT E:RR 

~ FOR PLAN = 1 
RPT39 MANE: 

RATIO= .00 
1. 97 12009.67 482.51 .63 5.00 12008.09 480.00 . 64 
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CONTINUITY SUMMARY (AC-FT) - INFLOW= .5092E+04 EXCESS= .OOOOE+OO OUTFLOW= .5060E+04 BASIN STORAGE= .3419E+02 PERCENT ERR 

• FOR PLAN= 1 RATIO= .00 
RPT39 MANE ' 2. 01 11307.11 4 81. 4 5 .59 5.00 11306.70 480.00 .59 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4762E+04 EXCESS= .OOOOE+OO OUTFLOW= .4731E+04 BASIN STORAGE= .3292E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT39 MANE 2.11 10009.85 482.86 .52 5.00 10008.78 485.00 .52 

CONTINUITY SUMMARY (AC-FTl - INFLOW= .4182E+04 EXCESS= .OOOOE+OO OUTFLOW= .4154E+04 BASIN STORAGE= .3049E+02 PERCENT ERR 

FOR PLAN = 1 RATIO= . 00 
RPT39 MANE 2.24 8530.20 488.04 • 4 4 5.00 8529.41 485.00 • 4 4 

CONTINUITY SUMMARY (AC-FTl - INFLOW= .3541E+04 EXCESS= .OOOOE+OO OUTFLOW= .3515E+04 BASIN STORAGE= .2759E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT39 MANE 2.37 7326.15 483.51 .38 5.00 7J25.9f> 48S.OO .38 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3043E+04 EXCESS= .OOOOE+OO OUTFLOW= .3020E+04 BASIN STORAGE= .2476E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT41 MANE 1.66 145.?2.93 490.88 .78 5.00 14551.94 490.00 .78 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6320E+04 EXCESS= .OOOOE+OO OUTFLOW= .6286E+04 BASIN STORAGE= .3679E+02 PERCENT ERR 

• FOR PLAN = 1 RATIO= .00 
RPT41 MANE 1.70 13895.47 4 91.57 . 74 5.00 13894.21 490.00 .74 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6017E+04 EXCESS= .OOOOE+OO OUTFLOW= .5984E+04 BASIN STORAGE= .3563E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT41 MANE 1.74 12975.73 487.81 . 68 5.00 12975.31 490.00 .68 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5564E+04 EXCESS= .OOOOE+OO OUTFLOW= .5533E+04 BASIN STORAGE= .3418E+02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT41 MANE 1.80 12004.91 487.04 .63 5.00 12002.93 490.00 .63 

CONTINUITY SUMMARY (AC-FT l - INFLOW= . 5131E+04 EXCESS= . OOOOE+OO OUTFLOW= . !:->1 02E+ 04 BASIN STORAGE= . 3260E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00' 
RPT41 MANE 1. 84 11302. f>O 487.87 5. 00 11300.76 48!'>. 00 .S9 

CONTINUITY SUMMARY (AC-FT) - INFLOW= . 4802E+04 EXCESS= . OOOOE+OO OUTFLOW= . 477JE+04 BASIN STORAGE> . 314SE+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT41 MANE 1.93 1000.?.70 4 89.07 .S2 5.00 10005.32 4 90. 00 .52 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4200E+04 EXCESS= .OOOOE+OO OUTFLOW= .4173E+04 BASIN-STORAGE= .2927E+02 PERCENT ERR 

• FOR PLAN= 1 RATIO= .00 
RPT41 MANE 2.06 8527.25 4 92.51 . 4 4 5.00 8526.27 495.00 • 44 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3S70E+04 EXCESS= .OOOOE+OO OUTFLOW= .JS45E+04 BASIN STORAGE= .2662E+02 PERCENT ERR 
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FOR PLAN= 1 RATIO= .00 • RPT41 MANE 2.19 7323.83 490.55 ·. 37 5.00 7323.70 490.00 .38 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3057E+04 EXCESS= .OOOOE+OO OUTFLOW= .3035E+04 BASIN STORAGE= .2411E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT42 MANE 1.36 14551.66 4 91.64 .78 5.00 14549.53 490.00 .78 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6379E+04 EXCESS= .OOOOE+OO OUTFLOW= .6352E+04 BASIN STORAGE= .2840E+02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT42 MANE 1.38 13893.92 4 91.34 .74 5. 00 13891.92 490.00 .74 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6057E+04 EXCESS= .OOOOE+OO OUTFLOW= .6032E+04 BASIN STORAGE= .2744E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT42 MANE 1.41 12974.48 4 90. 47 .68 5.00 12974.05 490.00 .69 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5597E+04 EXCESS= .OOOOE+OO OUTFLOW= .5572E+04 BASIN STORAGE= .2627E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT42 MANE 1.45 12002.46 4 90.89 . 63 5.00 12002.28 490.00 .63 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5155E+04 EXCESS= .OOOOE+OO OUTFLOW= .5131E+04 BASIN STORAGE= .2495E+02 PERCENT ERR 

• 
FOR PLAN = 1 RATIO= 

RPT42 MANE 
.00 
1. 4 8 11300. 88 4 87. 96 .59 5.00 11299.81 490.00 .59 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4835E+04 EXCESS= .OOOOE+OO OUTFLOW= .4813E+04 BASIN STORAGE= .2396E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT42 MANE 1.55 10004.39 490.53 .52 5.00 10004.02 490.00 .52 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4236E+04 EXCESS= .OOOOE+OO OIJTFLOW= .4215E+04 BASIN STORAGE= .2217E+02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT42 MANE 1.64 8525.75 495.73 .44 5.00 8525.73 495.00 .44 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3596E+04 EXCESS= .OOOOE+OO OUTFLOW= .3577E+04 BASIN STORAGE= .2002E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT42 MANE 1.73 7323.54 4 91. 64 . 37 5.00 7 322. 41 490.00 .38 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3075E+04 EXCESS= .OOOOE+OO OUTFLOW= .3058E+04 BASIN STORAGE= .1800E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .. 00 
RPT43 MANE 5.00 402.37 280.00 1. 03 5.00 4 02.37 280.00 1. 03 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .9403E+02 EXCESS= .OOOOE+OO OUTFLOW= .9402E+02 BASIN STORAGE= .J309E-01 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT43 MANE 5.00 380.62 280.00 .98 5.00 380.62 280.00 .98 

.NTINUITY SUMMARY (AC-FT) - INFLOW= .8937E+02 EXCESS= .OOOOE+OO OUTFLOW= .8937E+02 BASIN STORAGE= .3173E-01 PERCENT ERR 
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fOR PLAN= 1 RATIO= .00 
RPT43 MANS 5.00 350.95 280.00 . 91 5.00 350.95 280.00 . 91 

~INUITY SUMMARY (AC-fT) - INfLOW= .8301S+02 SXCSSS= .OOOOS+OO OUTfLOW= .8301S+02 BASIN STORAGS= .2982S-01 PSRCSNT SRR 

FOR PLAN= 1 RATIO= .00 
RPT43 MANS 5.00 321.35 280.00 . 84 5.00 321.35 280.00 .84 

CONTINUITY SUMMARY (AC-fT) -INfLOW= .7665S+02 SXCSSS= .OOOOS+OO OUTfLOW= .7665S+02 BASIN STORAGS= .2786S-01 PSRCSNT SRR 

fOR PLAN= 1 RATIO= .00 
RPT43 MANS 5.00 299.78 280.00 . 79 5.00 299.78 280.00 .79 

CONTINUITY SUMMARY (AC-fT) -INFLOW= .7200S+02 SXCSSS= .OOOOS+OO OUTFLOW= .7199S+02 BASIN STORAGS= .2638S-01 PSRCSNT SRR 

FOR PLAN= 1 RATIO= .00 
RPT43 MANS 5.00 261.81 280.00 .70 5.00 261. 81 280.00 .70 

CONTINUITY SUMMARY (AC-FT) - INfLOW= .6373S+02 SXCSSS= .OOOOS+OO OUTfLOW= .6373S+02 BASIN STORAGS= .2365S-01 PSRCSNT SRR 

fOR PLAN= 1 RATIO= .00 
RPT43 MANS 5.00 223.06 280.00 . 61 5.00 223.06 280.00 .61 

CONTINUITY SUMMARY (AC-fT) - INfLOW= .5515S+02 SXCSSS= .OOOOS+OO OUTfLOW= .5515S+02 BASIN STORAGS= .2066S-01 PSRCSNT SRR 

FOR PLAN = 1 RATIO= .00 
RPT43 MANS 5.00 193.25 280.00 .53 5.00 193. 2c> 280.00 .53 

.TINUITY SUMMARY (AC-FT) - INFLOW= .4838S+02 SXCSSS= .OOOOS+OO OUTFLOW= .4838S+02 BASIN STORAGS= .1816S-01 PSRCSNT SRR 

FOR PLAN= 1 RATIO= .00 
RPT46 MANS 1.63 14543.18 510.86 .75 5.00 14542.70 510.00 . 75 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6374S+04 SXCSSS= .OOOOS+OO OUTFLOW= .6339S+04 BASIN STORAGS= .3684S+02 PSRCSNT ERR 

fOR PLAN= 1 RATIO= .00 
RPT46 MANS 1. 66 13883. 90 511.55 .71 5.00 13883.35 510.00 .71 

CONTINUITY SUMMARY (AC-FT) - INfLOW= .6060S+04 SXCSSS= .OOOOS+OO OUTFLOW= .6027S+04 BASIN STORAGS= .3569S+02 PSRCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT46. MANS 1.70 12961.39 507. 91 .66 5.00 12960.28 510.00 . 66 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5619S+04 EXCSSS= .OOOOS+OO OUTFLOW= .55881':+04 BASIN STORAGS= .3411S+02 PSRCSNT SRR 

FOR PLAN = 1 RATIO= .00 
RPT46 MANS 1.76 11991.35 507.20 . 61 5.00 11989.47 510.00 .61 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5171S+04 EXCSSS= .OOOOS+OO OUTFLOW= .5141S+04 BASIN STORAGS= .32491':+02 PSRCSNT SRR 

fOR PLAN = 1 RATIO= .00 
RPT46 MANS 1.80 11288.83 508.06 .57 5.00 11286.97 510.00 

.NTINUITY SUMMARY (AC-FT) - INFLOW= .4831S+04 SXCSSS= .OOOOS+OO OUTFLOW= .4801S+04 BASIN STORAGS= .3130S+02 PSRCSNT SRR 

FOR PLAN= 1 RATIO= .00 
RPT46 MANS 1.88 9992.11 511.24 .50 5.00 9991.95 510.00 .50 
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CONTINUITY SUMMARY (AC-FT) -INFLOW= .4233E+04 EXCESS= .OOOOE+OO OUTFLOW= .4206E+04 BASIN STORAGE= .2901E+02 PERCENT ERR 

~ FOR PLAN= 1 RATIO= .00 
RPT46 MANE 2.00 8517.17 512.96 .42 5.00 8516.06 515.00 .42 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3605E+04 EXCESS= .OOOOE+OO OUTFLOW= .3581E+04 BASIN STORAGE=·.2631E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT46 MANE 2.11 7317.89 509.26 . 36 5.00 7317.87 510.00 .36 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3082E+04 EXCESS= .OOOOE+OO OUTFLOW= .3060E+04 BASIN STORAGE= .2391E+02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RMCDB MANE 5.00 76.45 345.00 .29 5.00 76.45 345.00 .29 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4407E+02 EXCESS= .OOOOE+OO OUTFLOW= .4354E+02 BASIN STORAGE= .5432E+OO PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RMCDB MANE 5.00 7 4. 54 345.00 .28 5.00 74.54 345.00 .28 

CONTINUITY SUMMARY (AC-FT)·- INFLOW= .4287E+02 EXCESS= .OOOOE+OO OUTFLOW= .4234E+02 BASIN STORAGE= ,5323E+OO PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RMCDB MANE 5.00 71.92 345.00 .27 5.00 71.92 345.00 .27 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4119E+02 EXCESS= .OOOOE+OO OUTFLOW= .4068E+02 BASIN STORAGE= .5172E+OO PERCENT ERR 

~ FOR PLAN = 1 RATIO= .00 
RMCDB MANE 5.00 69.27 345.00 .26 5.00 69.27 345.00 .26 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3945E+02 EXCESS= .OOOOE+OO OUTFLOW= .3895E+02 BASIN STORAGE= .4999E+OO PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RMCDB MANE 5.00 67.30 345.00 .25 5.00 67.30 345.00 .25 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3806E+02 EXCESS= .OOOOE+OO OUTFLOW= .3758E+02 BASIN STORAGE= .4847E+OO PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RMCDB MANE 5.00 63.41 340.00 .23 5.00 63.41 340.00 .23 

CONTINUITY SUMMARY (AC-FT) - INE'LOW= .3520E+02 EXCESS= .OOOOE+OO OUTFLOW= .3475E+02 BASIN STORAGE= .4577E+OO PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RMCDB MANE 5.00 58.54 340.00 .21 5.00 58.54 340.00 .21 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3184E+02 EXCESS= .OOOOE+OO OUTFLOW= .3142E+02 BASIN STORAGE= .4220E+OO PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RMCDB MANE 5.00 54.4 3 340.00 .19 5.00 54.43 340.00 .19 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .2875E+02 EXCESS= .OOOOE+OO OUTFLOW= .2837E+02 BASIN STORAGE= .3881E+OO PERCENT ERR 

~ FOR PLAN = 1 RATIO= .00 
RPT47 MANE 5.00 434.09 230.00 .59 5.00 434.09 230.00 .59 
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CONTINUITY SUMMARY (AC-FT) -INFLOW= .9135E+02 EXCESS= .OOOOE+OO OUTFLOW= .8874E+02 BASIN STORAGE= .3006E+Ol PERCENT ERR 

• FOR PLAN = 1 RATIO= .00 
RPT47 MANE 5.00 414.04 230.00 .57 5.00 414. 04 230.00 . 57 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8806E+02 EXCESS= .OOOOE+OO OUTFLOW= .8551E+02 BASIN STORAGE= .2954E+Ol PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT47 MANE 5.00 386.17 230.00 . 54 5.00 386.17 230.00 .54 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8347E+02 EXCESS= .OOOOE+OO OUTFLOW= .8099E+02 BASIN STORAGE= .2883E+Ol PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT47 MANE 5.00 357.73 230.00 .51 5.00 357.73 230.00 .51 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .7877E+02 EXCESS= .OOOOE+OO OUTFLOW= .7637E+02 BASIN STORAGE= .2804E+Ol PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT47 MANE 5.00 336.61 230.00 .49 5.00 336.61 230.00 . 4 9 

CONTINUITY SUMMARY (AC-FT) - IN FLOW= . 7 520E+02 EXCESS= . OOOOE+OO oUTFLOW= . 7287E+02 BASIN STORAGE= . 2731E+Ol PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT47 MANE 5.00 301.52 235.00 • 4 4 5.00 301.52 235.00 .44 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6835E+02 EXCESS= .OOOOE+OO OUTFLOW= .6603E+02 BASIN STORAGE= .2601E+01 PERCENT ERR 

• FOR PLAN= 1 RATIO= .00 
RPT47 MANE 5.00 265.91 235.00 .39 5.00 265.91 235.00 .39 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6062E+02 EXCESS= .OOOOE+OO OUTFLOW= .5847E+02 BASIN STORAGE= .2433E+01 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT47 MANE 5.00 235.53 235.00 3 c . '-' 5.00 235.53 L35.00 .35 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5390E+02 EXCESS= .OOOOE+OO OUTFLOW= .5191E+02 BASIN STORAGE= .2266E+01 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RB20 MANE 4.83 227.91 250.97 .99 5.00 227.12 250.00 .99 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4181E+02 EXCESS= .OOOOE+OO OUTFLOW= .4181E+02 BASIN STORAGE= .1945E-02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RB20 MANE 4. 91 214.51 250.52 . 94 5.00 214.04 250.00 . 94 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3942E+02 EXCESS= .OOOOE+OO OUTFLOW= .3942E+02 BASIN STORAGE= .1864E-02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RB20 MANE 5.00 196.29 255.00 .86 5.00 196.29 255.00 .86 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3613E+02 EXCESS= .OOOOE+OO OUTFLOW= .3613E+02 BASIN STORAGE= .1700E-02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 • RB20 MANE 5.00 177.97 255.00 .78 5.00 177.97 255.00 .78 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3284E+02 EXCESS= .OOOOE+OO OUTFLOW= .3284E+02 BASIN STORAGE= .1613E-02 PERCENT ERR 
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FOR PLAN= 1 RATIO= .00 
RB20 MANE 5.00 164.47 255.00 .72' 5.00 164.47 255.00 .72 

.• TINUITY SUMMARY (AC-FT) - INFLOW= . 3042E+02 EXCESS= . OOOOE+OO OUTFLOW= . 3043E+02 BASIN STORAGE= .1547E-02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RB20 MANE 5.00 140.29 255.00 .62 5.00 140.29 255.00 . 62 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .2614E+02 EXCESS= .OOOOE+OO OUTFLOW= .2614E+02 BASIN STORAGE= .1965E-02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RB20 MANE 5.00 114.92 . 25S.OO .51 5.00 114. 92 255.00 .51 

CONTINUITY SUMMARY· (AC-FT) - INFLOW= .2168E+02 EXCESS= .OOOOE+OO OUTFLOW= .2168E+02 BASIN STORAGE= .1771E-02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RB20 MANE 5.00 94.73 255.00 .43 5.00 94.73 255.00 .43 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1817E+02 EXCESS= . OOOOE+OO OUTFLOW= .1817E+02 BASIN ~~TO RAGE= .1538E-02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RD12 MANE 5.00 38.88 265.00 .77 5.00 38.88 265.00 .77 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .7236E+01 EXCESS= .00008+00 OUTFLOW= .72408+01 BASIN STORAGE= .64248-02 PE:RCE:NT ERR 

FOR PLAN= 1 RATIO= .00 
RD12 MANE 5.00 36.21 265.00 . 72 5.00 36.21 265.00 .72 

.TINUITY SUMMARY (AC-FT) - INFLOW= .6774E+01 EXCESS= .OOOOE+OO OUTFLOW= .6779E+Ol BASIN STORAGE= .61818-02 PE:RCE:NT ERR 

FOR PLAN= 1 RATIO= .00 
RD12 MANE 5.00 32.61 270.00 .66 5.00 32.61 270.00 .66 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6147E+01 EXCESS= .OOOOE+OO OUTFLOW= .6151E+01 BASIN STORAGE= .7172E-02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RD12 MANE 5.00 29.07 270.00 .59 5.00 29.07 270.00 .59 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .55248+01 EXCESS= .00008+00 OUTFLOW= .S528E+01 BASIN STORAGE:= .6750E-02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RD12 MANE 5.00 26.46 270.00 .54 5.00 26.46 270.00 . S4 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .50718+01 EXCESS= .OOOOE+OO OUTFLOW= .S075E:+01 BASIN STORAGE= .6460E-02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RD12 MANE 5.00 21.81 270.00 • 4 6 s.oo 21.81 :oo.oo .46 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .4275E+01 E:XCE:SS= .OOOOE+OO OUTFLOW= .4279E+01 BASIN STORAGE= .7033E-02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RD12 MANE 5.00 17.16 275.00 . 37 5.00 17.16 275.00 .37 

.NTINUITY SUMMARY (AC-FT) - INFLOW= .3464E+01 EXCESS= .OOOOE+OO OUTFLOW= .3467E+Ol BASIN STORAGE= .6231E-02 PERCE:NT ERR 

FOR PLAN 1 RATIO= .00 
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RD12 MANS 5.00 13.52 280.00 .30 5.00 13.52 280.00 .30 

~TINUITY SUMMARY (AC-FT) - INFLOW= .28398+01 E:XCE:SS= .00008+00 OUTFLOW= .28428+01 BASIN STORAGE:= .67158-02 PE:RCE:NT E:RR 

FOR PLAN = 1 RATIO= .00 
RPT49 MANS 5.00 70.77 300.00 .75 5.00 70.77 300.00 .75 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .13328+02 E:XCE:SS= .00008+00 OUTFLOW= .1332E+02 BASIN STORAGE:= .81748-02 PERCENT ERR 

FOR PLAN = 1 RATIO= .00 
RPT49 MANE 5.00 66.72 300.00 .70 5.00 66.72 300.00 .70 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .12468+02 EXCESS= .00008+00 OUTFLOW= .1246E+02 BASIN STORAGE= .7943E-02 PERCENT E:RR 

FOR PLAN= 1 RATIO= .00 
RPT49 MANS 5.00 61.12 300.00 .63 5.00 61.12 300.00 . 63 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .1128E+02 E:XCESS= .OOOOE+OO OUTFLOW= .11288+02 BASIN STORAGE= .8720E-02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT49 MANE 5.00 55.44 300.00 .57 5.00 55.44 300.00 .57 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1011E+02 E:XCE:SS= .00008+00 OUTFLOW= .1011E+02 BASIN :3TORAGE:= .83318-02 PE:RCE:NT E:RR 

FOR PLAN= 1 RATIO= .00 
RPT49 MANE: 5.00 51.24 300.00 . 52 5.00 51.24 300.00 .52 

~TINUITY SUMMARY (AC-FT) - INFLOW= .9264E+01 E:XCE:SS= .00008+00 OUTFLOW= .92678+01 BASIN STORAGE:= .80358-02 PERCE:NT ERR 

FOR PLAN = 1 RATIO= .00 
RPT49 MANE: 5.00 43.74 300.00 • 44 5.00 43.74 300.00 . 44 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .77778+01 EXCE:SS= .OOOOE+OO OUTFLOW= .7778E+01 BASIN STORAGE= .9167£:-02 PERCE:NT E:RR 

FOR PLAN= 1 RATIO= .00 
RPT49 MANE 5.00 35.76 300.00 .35 5.00 35.76 300.00 .35 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6264E+01 E:XCE:SS= .OOOOE+OO OUTFLOW= .6266E+01 BASIN STORAGE:= .8386E-02 PERCE:NT E:RR 

FOR PLAN = 1 RATIO= .00 
RPT49 MANE 4.75 29.37 304.00 .29 5.00 29.12 305.00 .29 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .5103E+01 E:XCE:SS= .00008+00 OUTFLOW= .5103E+01 BASIN STORAGE= .93248-02 PERCENT ERR 

FOR PLAN = 1 ·RATIO= .00 
RPT50 MANS 4.46 14612.59 517.77 .73 5.00 14609.97 515.00 . 73 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .64688+04 E:XCESS= .00008+00 OUTFLOW= .6373E+04 BASIN STORAGE:= .10258+03 PE:RCE:NT ERR 

FOR PLAN 1 RATIO= .00 
RPT50 MANS 4.54 13951.06 517.66 .69 5.00 13948.68 515.00 .69 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .61628+04 EXCE:SS= .OOOOE+OO OUTFLOW= .60708+04 BASIN STORAGE:= .9918E+02 PE:RCENT E:RR 

~ FOR PLAN = 1 
RPTSO MANE 

RATIO= .00 
4.66 13025.36 517.05 .63 5.00 13024.07 515.00 .64 
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CONTINUITY SUMMARY (AC-FT) -INFLOW= .5657E+04 EXCESS= .OOOOE+OO OUTFLOW= .5569E+04 BASIN STORAGE= .9527E+02 PERCENT ERR 

• FOR PLAN= 1 RATIO= .00 
RPT50 MANE 4.79 12051.94 517.77 .59 5.00 12051.65 515.00 .59 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5246E+04 EXCESS= .OOOOE+OO OUTFLOW= .5162E+04 BASIN STORAGE= .9041E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT50 MANE 4.90 11350.34 514.75 .55 5.00 11350.11 515.00 .55 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4892E+04 EXCESS= .OOOOE+OO OUTFLOW= .4811E+04 BASIN STORAGE= .8716E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT50 MANE 5.00 10049.07 520.00 .48 5.00 10049.07 520.00 . 48 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .4310E+04 EXCESS= .OOOOE+OO OUTFLOW= .4236E+04 BASIN STORAGE= .8054E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT50 MANE 5.00 8569.97 520.00 .41 5.00 8569.97 520.00 .41 

CONTINUITY SUMMARY (AC-FT) -INFLOW= .3660E+04 EXCESS= .OOOOE+OO OUTFLOW= .3593E+04 BASIN STORAGE= .7310E+02 PERCENT ERR 

FOR PLAN= 1 RATIO= .00 
RPT50 MANE 5.00 7367.02 520.00 .35 ~.00 7367.02 520.00 .35 

CONTINUITY SUMMARY (AC- FT) - INFLOW= . 3136E+04 EXCESS= . OOOOE+OO OUTFLOW= . 307 5E+04 BASIN ~~TO RAGE= . 6642E+02 PERCENT ERR 

• 

• 



0 0 
HEC-1 INPUT 

• LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

* 

*** NORMAL END OF HEC-1 *** 
NORMAL END OF HEC-1 

• 

• 
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Figure 57. Required blanket thickness as a function 
of flow velocity. 

Rock Grading: Table 6 provides guidelines for rock gradation in grouted riprap 
installations. Six size classes are listed. 

Rock Quality: Rock used in grouted rock slope-protection is usually the same as that 
used in ordinary rock slope-protection. However, the specifications for specific 
gravity and hardness may be lowered if necessary as the rocks are protected by the 
surrounding grout. 

In addition, the rock used in grouted riprap installations should be free of fines 
in order that penetration of grout may be achieved. 

Grout Quality and Characteristics: Grout should consist of good strength concrete 
using a maximum aggregate size of 3/4 in and a slump of 3 to 4 in (7.6 to 10.2 em). 
Sand mixes may be used where roughness of the grout surface is unnecessary, 
provided sufficient cement is added to give good strength and workability. 

The ·volume of grout required will be that necessary to provide penetration to the 
depths shown in table 6. 

The finished grout should leave face stones exposed for one-fourth to one-third 
their depth and the surface of the grout should expose a matrix of coarse aggregate. 
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Figure 57. Required blanket thickness as a function 
of flow velocity. 

Rock Grading: Table 6 provides guidelines for rock gradation in grouted riprap 
installations. Six size classes are listed. 

Rock Quality: Rock used in grouted rock slope-protection is usually the same as that 
used in ordinary rock slope-protection. However, the specifications for specific 
gravity and hardness may be lowered if necessary as the rocks are protected by the 
surrounding grout . 

In addition, the rock used in grouted riprap installations should be free of fines 
in order that penetration of grout may be achieved. 

Grout Quality and Characteristics: Grout should consist of good strength concrete 
using a maximum aggregate size of 3/4 in and a slump of 3 to 4 in (7.6 to 10.2 em). 
Sand mixes may be used where roughness of the grout surface is unnecessary, 
provided sufficient cement is added to give good strength and workability . 

The volume of grout required will be that necessary to provide penetration to the. 
depths shown in table 6 . 

The finished grout should leave face stones exposed for one-fourth to one-third 
their depth and the surface of the grout should expose a matrix of coarse aggregate. 
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6.3 GROUTED ROCK 

Grouted rock revetment consists of rock slope-protection having voids filled with 
concrete grout to form a monolithic armor. See section 2.5 for additional descriptive 
information and general performance characteristics for grouted rock. Sample 
specifications for components of grouted rock revetments are provided in appendix A. 

6.3.1 Design Guidelines for Grouted Rock 

Components of grouted rock riprap design include layout of a general scheme or 
concept, bank preparation, bank slope, rock size and blanket thickness, rock grading, 
rock quality, grout quality, edge treatment, filter design, and pressure relief. 

General: Grouted riprap designs are rigid monolithic bank protection schemes. When 
complete, they form a continuous surface. A typical grouted riprap section is shown in 
figure 56. 

Grouted riprap should extend from below the anticipated channel bed scour depth 
to the design high water level plus additional height for freeboard (see section 3.6.2). 
The longitudinal extent of protection should be as described in section 3.6.1. 

During the design phase for a grouted riprap revetment, special attention needs to 
be paid to edge treatment, foundation design, and mechanisms for hydrostatic pressure 
relief. Each of these items is discussed below. 

Bank and Foundation Preparation: The bank should be prepared by first clearing all 
trees and debris from the bank, and grading the bank surface to the desired slope. In 
general, the graded surface should not deviate from the specified slope line by more 
than six in (15.2 em). However, local depressions larger than this can be 
accommodated since initial placement of filter material and/or rock for the 
revetment will fill these depressions. 

Since grouted riprap is rigid but not extremely strong, support by the 
embankment must be maintained. To form a firm foundation, it is recommended that 
the bank surface be tamped or lightly compacted. Care must be taken during bank 
compaction to maintain a soil permeability similar to that of the natural, undisturbed 
bank material. The foundation for the grouted riprap revetment should have a 
bearing capacity sufficient to support either the dry weight of the revetment alone, or 
the submerged weight of the revetment plus the weight of the water in the wedge 
above the revetment for design conditions, whichever is greater. 

Any large boulders or debris found buried near the edges of the revetment should 
be removed. 

Bank Slope: Bank slopes for grouted riprap revetments should not exceed 
1.5:1. 
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to a magnitude where cavitation conditions can 
develop. 

The negative pressure on the crest may be re­
solved into a system of forces acting both upward 
and downstream. These forces should be considered 
in analyzing the structural stability of the crest 
structure. 

An approximate force diagram of the subatm.os~ 
pheric pressures when the design head used to de­
termine the crest shape is 75 percent of the 
maximum head is shown on figure 9-29. These data 
are based on average results of tests made on ideally 
shaped weirs with negligible approach velocities. 
Pressures for intermediate head ratios can be as­
sumed to vary linearly. considering that no subat­
mospheric pressute prevails when HJH11 = 1. 

9.15. Gate-Control/eel Ogee Crests.-Re­
leases for partial gate openings for gated crests oc­
cur as orifice tlow. With full head on a gate that is 
opened a small amount. a free discharging tr'\iec­
tory will follow the path of a jet issuing from an 
orifice. For a vertical orifice the path of the jet can 
be expressed by the parabolic equation: 

x,2 
-y=--

4H 
(5) 

where H is the head on the center of the opening. 
For an orifice inclined an angle 9 from the vertical, 
the equation is; 

x,2 
-y = x tan9+ 4H cos26 (6} 

If subatmospheric pressures are to be avoided 
along the crest contact, the shape of the agee down­
stream from the gate sill must conform to the tra­
jectory profile. 

Gates operated with small openings under high 
heada produce negative pressures along the creat in 
the region immediately below the gate if the ogee 
profile drops below the trajectory profile. Tests 
showed the subatmosph(!ric pressures would be 
equal to about one-tenth of the design head when· 
the gate is operated at small openings and the ogee 
is shaped to the ideal nappe profile. equation (2). 
for maximum head H0 • The force diagram for this 
condition is shown on CtgUte 9-30. 

The adoption Qf a trajectory profile :rather than 
a nappe profile downstream from the gate sill will 
result in a wider ogee, and reduced discharge effi-

ciency for full gate opening. Where the discharge 
efficiency is unimportant and where a wider ogee 
shape is needed for stnictural stability, the trajec· 
tory profile may be adopted to avoid subatmospheric 
pressure ?:Ones along the crest. Where the ogee is 
shaped ·to the ideal nappe profile for maximum 
head, the subatmospheric pressure area can be min­
imized by placing the gate sUI downstream from the 
crest of the agee. This will provide an orifice that 

· is inclined downstream for small gate openings and 
will result in a steeper trajectory closer to the 
nappe-shaped profile. 

9.16. Disdrarge Over Gate-Controlled OgBe 
Ctests.-The discharge for a gated ogee crest at 
partial gate openings will be similar to flow through 
an orifice and may be computed by the equation: 

Q ""' CDL \} 2gH (7) 

where: 

H ,:;, head to the center of the gate opening 
(including the velocity head of 

. approach). 
D """ shortest distance from the gate lip to 

the crest curve, and 
L ,.. crest width. 

The coefficient. C, is primarily dependent upon 
the characteristics of the flow lines approaching and 
leaving the orifice. In turn, these flow lines are de­
pendent on the shape of the crest and the type of 
gate. Figure 9·31, which shows coefficients of dis­
charge for orifice tlows for different 6 angles, can 
be used for leaf gates or radial gates located at the 
creat or doWMtream of the crest. The 8 angle for a 
particular openirlg is that angle formed by the tan­
gent to the gate "lip and the tangent to the crest 
curve at the nearest "point of the crest curve for 
radial gates. This angle is affected by the gate radius 
and the location of the trunnion pin. For additional 
inf-ormation and geometric computations see [20]. 

9.17. Side Channel Spillways.-(a) GeneraL­
The theory of tlow in a side channel spillway [21] 
is based principally on the law of conservation of 
linear momentum. assuming that the only forces 
producing motion in the channel result from the 
fall in the water surface in the direction of the axis. 
This premise assumes that the entire energy of the 
flow over the crest is dissipated through its inter· 
mingling with the channel flow and is therefore of 

no 
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no assistance in moving the water along the chan­
nel. Axial velocity is produced only after the in­
coming water particles join the channel stream. 

For any short reach of the side channel, the mo­
mentum at the beginning of the reach plus any in­
crease in momentum from external ·forces must 
equal the momentum at the end of the reach. If a 
short reach, 4x in length, is considered and the ve­
locity ·and discharge at the upstream section are v 
and Q, respectively, then the velocity and discharge 
at the downstream section will be v + Av and Q + 
q(.dx), where q is the inflow per foot of length of 
weir crest. Therefore, the lllomentum2 at the up­
stream section will be: 

(8) 

And the momentum at the downstrt.~am section will 
be: · 

Md = [Q + q(.dx)] (v + At~) 
g 

(9) 

. ,j .• · 2-rhe Weicht of 1 tt• ot "-tar is taken u a Wlit fon:c to eliminate the 
!:tceaaity of multlPiying all forcea and mometlte by 82.4 to·conve.rt them 
... to IIOWids. . 

Subtracting equation (8} from equation (9): 

AM ;; Q(Au) + q(.dx) (v + ..1u} (10} 
g g 

Dividing by ..1x: 

L1M Q(Au) + ~v + L1v) (11) 
~=- g(Ax) g 

Since the rate of change of momentum with re­
spect to time is v times the rate of change with 
respect to :c, and considering the average velocity = 
v+(L1vf2), equation (11} can be written: 

+-}<v + Av)[ v +; (L1v)] 
(12) 

Since AM/& is the accelerating force, which is 
equal to the slope of the water surface, A:y/Ax, times 
the average discharge, equation (12) becomes: 
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Al.fQ + __!_ (.1Q)J = Q(Llv) rv + .!.(.dv)J 
&: L: 2 g<Llx> L 2 

+ -}<v + Llv) [ v + ~ (.du)J (13) 

from which the change in water surface elevation 
is: 

(14) 

If Q1 and u1 are values at the beginning of the 
reach, and Q2 and v2 are the values at the end of 
the reach, the equation can be written! 

L1y = Ql (v1+v2) [cv
2
_ 111) + v2(QcQt) ] (15) 

g (Qs+Q2) Q1 

Similarly, the derivation can be developed so 
that: 

A., = Q2 (t.~t+U2) r( _ ) + Vl(Q2-Ql)] 
I-V g (Ql+Q2) L Vt Vt Q2 (16) 

Aguro 9-30.-Subatmosphoric crest pre55UI'fJS fot under­
shot gate flow. 288-D-2416. 

By use of equation (15) or (16), the water surface 
profile can be determined for any particular side 
channel by assuming successive short reaches of 
channel once a starting point is found. The solution 
of equation (15) or (16) is obtained by a trial-and­
error procedure. For a reach of length L1x in a spe­
cific location, Q1 and Q11 will be known. If the depth 
at one end of the reach has been established, a trial 
depth at the other end of the reach can be found 
that will satisfy the indicated and computed values 
of Lly. 

As in other water surface profile determinations, 
the depth of flow and the hydraulic characteristics 
of the flow will be affected by backwater influences 
from some control point or by critical conditions 
along the reach of the channel under consideration. 
The selection of a control for starting the water 
surface profile computations is treated in the sub­
sequent discussion. 

When the bottom of the side channel trough is 
selected so that its depth below the hydraulic gra· 
dient is greater than the minimum specific energy 
depth, flow will be either at the subcritical or su­
percritical stage, depending either on the relation 
of the bottom profile to critical slope or on the in­
fluences of a downstream control section. If the 
slope of the bottom is greater than critical and a 
control section is not established below the side 
channel trough, supercritical flow will prevail 
throughout the length of the channel. For this stage, 
velocities will be high and water depths will be shal­
low. resulting in a relatively high fall from the res­
~rvoir water level to the water surface in the trough. 
This flow condition is illustrated by profUe B' on 
figure 9-32. Conversely, if a control section is es­
tablished downstream from the side channel trough 
to increase the upstream depths, the channel can 
be made to flow at the subcritical stage. Velocities 
at this stage will be less than critical, and the 
greater depths will result in a smaller drop from the 
reservoir water surface to the side channel water 
surface profile. The condition of flow for subcritical 
depths is illustrated on figure 9·32 by water surface 
profile A'. 

The effect of the fall distance from the reser'\1oir 
to the channel water surface for each type of flow 
is depicted on figure 9-32(B). It can be seen that 
for the subcritical stage, the incoming flow will not 
develop high transverse velocities because of the low 

· drop before it meets the channel flow, thus effecting 
a good diffusion with the water bulk in the trough. 
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figure 9-31,-Dischorgo coefficient for flow under gatos. 103-D-1875. 

Beeause both the incoming velocities and the chan­
nel velocities will be relatively slow, a fairly com· 
plete intermingling of the flows will occur, thereby 
producing a comparatively smooth flow in the side 
ehannel. Where the channel flow is at the super­
critical stage, the channel velocities will be high, 

and the intermixing of the high-energy transverse 
flow with the channel stream will be rough and tur­
bulent. The transverse flows will tend to sweep the 
channel flow to the far side of the channel, pro­
ducing violent wave action with attendant vibra­
tions. Therefore, it is evident that flows should be 
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Flgute 9-32.-Side channel flow characterls11cs. 288-D-2418. 

maintained at subcritical stage for good hydraulic 
performance. This can be achieved by establishing 
a control section downstream from the side channel 
trough. 

The cross-sectional shape of the side channel 
trough will be influenced by the overflow crest on -
the one side and by the bank conditions on the 
opposite side. Because of turbulence and vibrations 
inherent in side channel flow, a side channel design 

is ordinarily not considered except where a com­
petent foundation such as rock exists. The channel 
sides will, therefore, usually be a concrete lining 
pl4ced on a slope and anchored directly to the rock. 
A trapezoidal cross section is the one most often 
used for a side channel trough. The width of such 
a channel in relation to the depth should be con­
sidered. If the width to depth ratio is large, the 
depth of flow in the channel will be shallow, similar 
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to that depicted by the cross section abfg on figure 
9-33. It is evident that for this condition a poor 
diffusion of the incoming flow with the channel flow 
will result. A cross section with a .minimum width 
to depth ratio will provide the best hydraulic per­
formance; this indicates that a cross section ap­
proaching adj (on fig. 9-33) would be the ideal 
choice both from the standpoint of hydraulica and 
economy. However, some bottom width is needed to 
avoid construction difficulties caused by conimed 
working space. Furthermore, the stability of both 
the structure and the hillside, which might be jeop­
ardized by an extremely deep cut in the abutment, 
must also be considered. Therefore, the minimum 
bottom width selected must be conunellsurate with 
both the practical and structural aspect& of the 
problem. 

A control section downstream from the side 
channel trough is achieved by constricting the 
channel sides or elevating the channel bottom to 
produce a point of critical flow. Flows upstream 
from the control will be at the subcrltical stage and 
will provide a maximum of depth in the side channel 
trough. The side channel bottom and control di­
mensions are then selected so that flow in the 
trough opposite the crest will be at the greatest 
depth possible without submerging the flow over the 
crest. Flow in the discharge channel downstream 
from the control will be the same as that in an 
ordinary channel or chute spillway. 

(b) Design E:wmple.-A design example illus­
trates the procedures for determining the hydrauli~ 
design of a side channel spillway control structure. 
The problem is to design a side channel spillway 
100 feet long (station O+OO'to station 1+00) to dis­
charge a maximutn of 2,000 ft8/e. The spillway creat 
is at elevation 1000.0 feet, and the c:Uscharge per 
foot of length q .,. 2,000/100 ... 20 ft3/s. Assume the 
crest coefficient C = 3.6, H0 ""' (qfC)2/3 .,. 3.1 feet. 

For the side channel trough, assume a trapezoidal 
section with lh:l side slopes and a bottom width ot 
10 feet, whose rise in bottom profile is 1.0 foot in 
t.lte 100 feet of channel length. (The slope of the 
channel profl.le is arbitrary; however, a relatively 
flat slope will provide greater depths and lower ve­
locities and, consequently, will ensure better inter~ 
lningling of flows at the upstream end of the 
channel and avoid the possibility of accelerating or 
supercritical flows occutring in the channel for 
smaller discharges.) Furthermore, assume that a 
control aectfon is placed downstretnn from the side 

channel trough with its bottom at the same eleva­
tion as the bottolD of the side channel floor at the 
downatream end. Assutne that a transition is made 
from the lh:l slopes of the trough section to a rec­
tangular section at the control. Arbitrarily assutne 
a datum for the control section bottom at elevation 
100.0. 

Therefore, the critical depth for tlow at the con· 
trol is dt: ;: (qlt jg)l/3, 

For this example: 

2000 . 
q1 = =ro ""'200 ftS/s per foot of width 

( 

2()()2 )1/S . 
de = 32.2 = 10.75 feet 

q1 200 
vt: ""' de '"' 10.75 ""'18.6 ft/s 

· v 2 1862 

hve = ~ ""' 64.4 -= 5.87 feet 

Assume a transition loss from the end of the side 
channel trough to the control section (to provide 
for losses caused by contraction, by diffusion of the 
flows not affected in the side channel proper, and 
·by friction losses) equal to 0.2 of the difference in 
velocity heads between the ends of the transition. 
The tlow characterl.atics at the downstream end of 
the side channel can be obtained from Bernoulli's 
equation (app. B). For figure 9-34, Bernoulli's equa­
tion may be written as follows: 

d(HOO) + hu( ·' ;; dt: + hu + 0.2(h11 - hr( 00) 
l+OOJ t: c 1+ ' 

This expression must be solved by trial and error. 
First, auume a value of d(l+«>)• and solve for h11 Ut«>>· 

H the use of these values does not result in a bal­
anced equation, a new value must be assumed for 
d(l+OO) end the process repeated. A value of 16.34 
feet for d(HOO) was found to satisfy the equation as 
follows: 

For du+oo> = 16.34, the area of flow at station 
1 +00 in the trapuoidal cross section with 10-foot 
bottom width and •A.c:l side slopes = 297 ft2• 

uu..oo>..: 
22~~ o=: 6.73 ft/s 

6.732 

h"(S+OO) = 64.4"" 0.70 foot 

0.2(h
0 

- hP<t+OO>) = 0.2 (5.37 - 0.70) = 0.93 foot 
c 
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Figure 9-33.-Compqrl$on of sldo channel cross $eaiOns. 288-D-2419 • 
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Flgur• 9-34.-ElCamplo of hydraulie doslgn for side chant~el $plllway. 288-D-2420. 

Substituting the values in Bernoulli's equation: 

16.34 + 0.70 == 10.75 + 5.37 + 0.93 

file along the side channel trough can be determined 
from equation (15}, The trial-and-error computa· 
tions are shown in table 9-3. The resulting water 
surface profile is shown on figure 9-84. 

17:04 .. 17.05 (A satisfactory check) 

With the hydraulic properties of the side channel 
at station 1 +00 determined, the water surface pro-

Next, the channel profde is fitted to the crest 
datum by relating the water surface profile to the 

.· ~ 

-~ .. 
~ 

:f 
j 
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Table 9-3.-Side channelepillwa,Y computations. Uainr eq(l5} for design example in section 9.17(b): giwn Q .. 2,000 ft'/s, bottom 
. width "' 10 feet, side alopes • lh:l, and bottom elope - 1 foot in 100 feet. 

(1) (2) (3) {.() (6) (8) (7) (8) (9) (10) (11) 
Wat.ot 

~ ltl.vltloJI 'Jnal ..,.,.,. 
Sf41.ioq ~ botl.olll 4Y Mndol1· d A Q " flt+~ ~ 

1+00 - 100.0 ltUl JU4 'JS7 2,()00 6.73 

0+75 24 10Cl.26 1.00 117M l'l.ce 317 ~ 4.73 uoo 0.01332 
All! UUG 1&.71 8(11 - 4.89 

0+60 25 100.60 .50 nw 16Jl6 818 1,000 3.19 !,GOO .OIU4 
.42 11'1118 16.1111 3Jl - U2 

0+26 2li 100.711 ..so 117.118 16.113 313 600 uo J.,liOO .01036 
.24 117.112 1&.87 3U - 1.81 

0+00 16 10().90 .10 117.'lll 18.82 310 200 .64 700 .001!83 
.IYT 117.89 S$.79 300 - Jl5 

reservoir water level To obtain the assumed crest 
coefficient value of 8.6, excessive submergence of 
the overflow must be avoided. If it is assumed that 
a maximum of two-thirds submergence at the up­
stream end of the channel can be tolerated, the 
ma:ximum water surface level in the channel will be 
2/sH0 above the crest, or elevation 1002.0. Then at 
station 0+ 10, the channel datum water surface level 
elevation 117.7 will become eleYation 1002.0, placing 
the channel floor level for station O+OO at approx­
imately elevation 985.3, and for station 1 +00 at ap-

(12) (13) (U) (16) (18) (17) (11} (19) 

~-Ch "2(~-Qt) .:b-•(11) 
1'}+"2 "2-PJ Clrlh .co ~ (lli) .. (IS) X(12)X(1'7) &-.rb 

11.46 2.00 600 ().333 !l.l!4 4.24 0.84 Too low 
11.11!! 1M 4.G8 .83 OJ< 

8.08 1.70 GOO m 2M 4.U .42 Too low 
8.11 L67 4.11 .41 OK 

4.82 1.62 sm 1.00 U2 4.84 .24 Tool-
4.83 1.$1 4.83 .24 OK 
2.26 .91 300 L50 2.41 3.38 ,(]1 Tho low 
2.26 t.116 3.37 .Jl7 OK 

proximately elevation 984.3. 
The design of the side channel control structure 

would be completed by designing the uncontrolled 
ogee crest by the methods shown in section 9.13, to 
obtain the crest coefficient Yalue of 3.6 that was 
asswned 

Variations in the design can be made by assum· 
ing different bottom widths, different channel 
slopes, and varying control sections. A proper and 
economical design can usually be achieved after 
comparing several alternatives. 

0. HYDRAULICS OF FREE-FLOW DISCHARGE CHANNELS 

9.18. Genera/.-Discharge generally passes 
through the critical stage in the spillway control 
structure and enters the cUscharge channel as su­
percritical or shooting flow. To avoid a hydraulic 
jump below the control, the flow must remain at 
the supercritical stage throughout the length of the 
channel. The flow in the channel may be uniform 
or it may be accelerated or decelerated, depending 
on the slopes ;md dimensions of the channel and 
on the total drop. Where it is desired to minimize 
the grade to reduce excavation at the upstream end 
)f a channel, the flow might be uniform or decel· 
crating, followed by accelerating flow in the steep 
drop leading to the downstream river level. Flow at 
any point along the channel will depend upon the 
specific energy, d+hu, available at that point. This 
energy will equal the total drop from the reservoir 
water level to the floor of the channel at the point 
under consideration, less the bead losses accumu­
lated to that point. The velocities and depths of 
tlow along the channel-can be fiXed by selecting the 

grade and the cross·sectional dimensions of the 
channel. 

The velocities and depths of free surface flow in 
a channel, whether it be an open channel, a conduit, 
or a tunnel, conform to the principle of the con· 
servation of energy as expressed by Bernoulli's 
theorem, which states ''the absolute energy of flow 
at any cross section is equal to the absolute energy 
at a downstream section plus interirening losses of 
energy." As applied to figure 9-35 this relationship 
can be expressed as follows: 

When the channel grades are not too steep, for 
practical purposes the normal depth, d,., can be con­
sidered equal to the vertical depth d. The term LlhL 
includes all losses that occur in the reach of chan­
nel, such as friction, turbulence, impact, and tran­
sition losses. Because changes in most channels are 
made gradually, all losses except those from friction · 



• • • Spillway Channel Design SOUTH 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
Channel trial Q1 Q2-Q1 v2{Q2-Q1l dy 

Station dX bottom dY wse d A Q v Q1+Q2 g(Q1+Q2) v1+v2 v2-v1 Q2-Q1 Q1 Q1 (13) + (16) (11)*(12)*(17) Notes 
:lUUU.UU X 53.40 X 63.25 9.85 343.27 2496.20 7.27 X X X X X X X X X 

2100.00 100.00 54.50 1.02 64.27 9.77 339.70 1528.00 4.50 4024.20 0.02 11.77 2.77 968.20 0.39 1.74 4.52 1.02 ok 
2150.00 50.00 55.30 0.35 64.62 9.32 319.86 990.90 3.10 2518.90 0.02 7.60 1.40 537.10 0.35 1.09 2.49 U.JO ok 
2200.00 50.00 56.00 0.20 64.82 8.82 298.29 576.00 1.93 1566.90 0.02 5.03 1.17 414.90 0.42 0.81 1.98 0.20 ok 
2250.00 50.00 56.70 0.08 64.90 8.20 272.24 296.00 1.09 872.00 0.02 3.02 0.84 280.00 0.49 0.53 1.37 0.08 ok 
2300.00 50.00_ 57.40 0.03 64.93 7.53 244.95 132.00 0.54 428.00 0.02 1.63 0.55 164.00 0.55 0.30 0.85 0.03 ok 
2350.00 50.00 58.10 0.01 64.94 6.84 217.79 44.00 0.20 176.00 0.02 0.74 0.34 88.00 0.67 0.13 0.47 U.U1 ok 

Spillway Channel Design NORTH 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
Channel trial Q1 Q2-Q1 V2{Q2-Q11 dy 

Station dX bottom dY wse d A Q v Q1+Q2 g(Q1+Q2) v1+v2 v2-v1 Q2-Q1 Q1 Q1 (13) + (16) (11)*(12)*(17) Notes 
:lUUU.UU X 53.40 X 63.50 10.10 354.51 2588.00 7.30 X X X X X X X X X 

2100.00 100.00 54.50 0.92 64.42 9.92 346.41 1717.00 4.96 4305.00 0.02 12.26 2.34 871.00 0.34 1.67 4.01 0.!12 ok 
2150.00 50.00 55.30 U.JU 64.72 9.42 324.24 1311.00 4.04 3028.00 0.02 9.00 0.91 406.00 0.24 0.96 1.87 0.30 ok 
2200.00 50.00 55.80 0.22 64.94 9.14 312.04 968.00 3.10 2279.00 0.02 7.15 0.94 343.00 0.26 0.81 1.75 0.22 ok 
2250.00 50.00 56.50 0.14 65.08 8.58 288.12 684.00 2.37 1652.00 0.02 5.48 0.73 284.00 0.29 0.70 1.42 0.14 ok 
2300.00 50.00 57.10 0.09 65.17 8.07 266.87 454.00 1.70 1138.00 0.02 4.08 0.67 230.00 0.34 0.57 1.24 U.U!I ok 
2350.00 50.00 57.80 U.Uo 65.23 7.43 240.95 274.00 1.14 728.00 0.02 2.84 0.56 180.00 0.40 0.45 1.01 0.06 ok 

South Parvin • Wall is proposed to be this high or greater 

Station WSE v Freeboard Weir Ht MinTW TW* 
2000.00 63.25 7.27 1.32 ft 66.22 64.57 65.00 
2100.00 64.27 4.50 1.00 ft 66.22 65.27 66.00 
2150.00 64.62 3.10 1.00 ft 66.22 65.62 66.00 
2200.00 64.82 1.93 1.00 ft 66.22 65.82 66.00 
2250.00 64.90 1.09 1.00 ft 66.22 65.90 66.00 
2300.00 64.93 0.54 1.00 ft 66.22 65.93 66.00 
2350.00 64.94 0.20 1.00 ft 66.22 65.94 66.00 

North Parvin 
Station WSE v Freeboard WeirHt MinTW TW* 
2000.00 63.50 7.30 1.33 ft 66.22 64.83 65.00 
2100.00 64.42 4.96 1.00 ft 66.22 65.42 66.00 
2150.00 64.72 4.04 1.00 ft 66.22 65.72 66.00 
2200.00 64.94 3.10 1.00 ft 66.22 65.94 66.00 
2250.00 65.08 2.37 1.00 ft 66.22 66.08 66.10 
2300.00 65.17 1.70 1.00 ft 66.22 66.17 66.20 
2350.00 65.23 1.14 1.00 ft 66.22 66.23 66.30 



- • • 
South 

Station elevation Q Bottom Depth q1 de vc hvc v area hv Check # Check # 
bottom Depth Balance 

20-00 53.40 2496.20 25.00 9.85 99.85 6.77 14.76 3.38 7.27 343.27 0.82 10.67 10.66 

North 

Station elevation Q Bottom Depth q1 de vc hvc v area hv Check # Check # 
bottom Depth Balance 

20-00 53.40 2587.90 25.00 10.10 103.52 6.93 14.94 3.46 7.30 354.51 0.83 10.93 10.92 

Calculation to determine starting WSE 
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ngreenalt3.WSW 

T1 Green Park 
0 • T2 Alternative 1 for North Channel 
T3 1/25/02 
so 631. 900 47.200 9 50.000 

TS 632.000 47.200 9 .030 .000 

TS 652.000 46.800 8 .030 .000 

TS 675.000 46.300 7 .013 .000 

TS 689.900 46.000 6 .013 .000 

R 690.000 . 46.000 5 .013 .000 

R 815.000 46.400 5 .013 .000 

.000 0 
TS 865.000 46.600 2 .013 .000 

R 1477.000 48.200 2 .013 .000 

.000 0 
WE 1477.000 48.200 2 .500 
TS 1502.000 48.890 4 • 013 .000 

TS 1502.100 48.900 3 .013 .000 

R 1578.000 50.790 3 .013 .000 

SH 1578.000 50.790 3 58.060 

CD 1 2 0 .000 7.000 91.000 .000 .000 .00 

CD 3 2 0 .000 10.000 50.000 .000 .000 .00 
CD 5 3 5 .830 5.000 64.150 .000 .000 .00 

CD 6 2 0 .000 7.000 65.000 .000 .000 .00 

CD 7 2 0 .000 7.000 90.000 .000 .000 .00 

CD 8 2 0 .000 7.000 160.000 .000 .000 .00 

CD 9 2 0 .000 7.000 300.000 .000 .000 .00 

CD 2 6 0 .000 .00 .00 .00 .00 .00 .00 . 00 

.00 .00 .00 
CD 4 6 0 .000 .00 .00 .00 .00 .00 . 00 .00 

• .00 .00 .00 
PTS 235 .000 .000 48.000 .000 47.750 1. 400 47.000 3.200 46.000 4.530 

PTS 44.000 6.030 42.000 6.740 40.000 7.160 38.000 7.420 37.000 7.480 

PTS 36.000 7.500 35.000 7.480 34.000 7.420 32.000 7.160 30.000 6.740 

PTS 28.000 6.030 26.000 4.530 25.000 3.200 24.000 .010 23.000 3.200 

PTS 22.000 4.530 20.000 6.030 18.000 6.740 16.000 7.160 14.000 7.420 

PTS 13.000 7.480 12.000 7.500 11.000 7.480 10.000 7.420 8.000 7.160 

PTS 6.000 6.740 4.000 6.030 2.000 4.530 1.000 3.200 .250 1.400 

PTS 435 .000 .000 48.000 .000 47.750 3.400 47.000 5.200 46.000 6.530 

PTS 44.000 8.030 42.000 8.740 40.000 9.160 38.000 9.420 37.000 9.480 

PTS 36.000 9.500 35.000 9.480 34.000 9.420 32.000 9.160 30.000 9.740 

PTS 28.000 8.030 26.000 7.530 25.000 5.200 24.000 .010 23.000 5.200 

PTS 22.000 6.530 20.000 8.030 18.000 8.740 16.000 9.160 14.000 9.420 

PTS 13.000 9.480 12.000 9.500 11.000 9.480 10.000 9.420 8.000 9.160 

PTS 6.000 8.740 4.000 8.030 2.000 6.530 1.000 5.200 .250 3.400 

Q 5080.000 .0 

• 
1 
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riLE: ngreenalt3.WSW W S F' G W- CIVILDE:SIGN Vecsion 12.91 
roc: f'E:NTACORE: E:ngin<"ecing, Las Vegas, Nevada - SIN 791 

WATER SURE'ACE f'ROriLE: LISTING 
Green Park 

AltE"cnativE' 1 foe North Channel 
1/2!1/02 

ngceenalt3.0UT 

************************************************************************************************ 
I Invect I Depth I WatE'r I Q I Vel Vel E:nergy I Super I Critical I !"low 

Station I ElE'V I (IT) I Elev I (CE'S) I (E'PS) Head I Gcd.El.l Elev I Depth I Wid 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I-

L/Elem ICh Slope I I I I SE' Avel HE' ISE Dpth I E'roude NINorm 
*********1*********1********1*********1*********1*******1*******1*********1*******1********1**** 

I I I I I I 
631.900 47.200 1. 216 48.416 5080.00 13.93. 3.01 51.43 .00 2.07 300. 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
TRANS STR .0000 .0619 . 01 1.22 2.23 

I I I I I I 
632.000 47.200 1. 213 48.413 5080.00 13.96 3.03 51.44 .00 2.07 300. 

-I- -I- -I- -1- -I- -I- -I- -I- -I- -I-
TRANS STR -.0200 .0725 1. 45 1. 21 2.23 

I I I I I I 
652.000 46.800 1.630 48.430 5080.00 19.48 5.89 54.32 .00 3.15 160. 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
TRANS STR -.0217 .0111 .25 1.63 2.69 

I I I I I I 
675.000 46.300 3.033 49.333 5080.00 18.61 5.38 54.71 .00 4.63 90. 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
TRANS STR -.0201 .0050 . 07 3.03 1.88 

I I I I I I 
689.900 46.000 4.653 50.653 5080.00 18.20 5.14 55.79 .00 5.00 64. 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
.100 .0000 . 0078 .00 4.65 1.54 

-------------------- WARNING - now dE'pth nE:'ar top (_,f box conduit -------
I I I I 

690.000 46.000 4.652 50.652 5080.00 18.20 5. 14 55.80 .00 5.00 64. 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I-

11.167 .0032 .0079 .09 4.65 1. 54 5. 

-------------------- WARNING - now dE'pth near top of box conduit -------
I I I I I I 

701.167 46.036 4.609 50.645 5080.00 18.37 5.24 55.88 .00 5.00 64. 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I-

57.340 .0032 .0086 . 4 9 4. 61 1.56 5. 

-------------------- WARNING - !"low depth near top of box conduit -------
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FILE: ngceenaltJ.WSW W S P G W - CIYILDESIGN V<"csion l~.q1 

For: PENTACORE Engitw<"cit>g, Las Yeg<~s, NPVnda - ~~/N 7'11 
WATER SURFA<:E PROFILE LISTING 

Gceen Pack 
Altecnativlo' 1 for- Noctl1 Channel 

1/25/02 

II<Jl"e>PJI<Il t_l.OI_IT 

****************************************************~******************************************* 

I Invert I 
Station I Elev I 

-1- -I-
L/E1em ICh Slope I 

Depth I 
(FTJ I 

-I­
I 

Watec 
Elev 

I 
I 

-I­
I 

Q 
(CFSJ 

I Vel 
I (FPS) 

-1- -I­
I 

Vel 
Head I 

-I-
~~F Avel 

Ener-gy I Supec ICciticaliFlow 
Grd. El. I Elev I Depth I Wid 

-1- -1- -1-
HF ISE DpthiFcoude NINor-m 

*********1*********1********1*********1*********1*******1*******1*********1*******1********1**** 

I 
758.508 

-1-
56.492 

I 
815.000 

-I­
TRANS STR 

I 
865.000 

-1-
276.010 

I 
1141.010 

-1-
335.990 

I 
1477.000 

-I-

I 
46.219 

-1-
.0032 

I 
4 6. 4 00 

-I-
. 0040 

I 
46.600 

-1-
.0026 

47.322 
-1-

.0026 
I 

48.200 
-I-

HYDRAULIC JUME• 

I 
1477.000 

I 
48.200 

-I--I-
HYDRAULIC DROP 

I 
1502.000 

I 
48.8'l0 

-I--I-
TRANS STR 

I 
1502.100 

-1-
14.290 

.1000 
I 

48.900 
-I-

• 0249 

4.395 
-I-

I 
4.190 

-I-

I 
6.833 

-I-

7.284 
-I-

I 
7.416 

-I-

6.289 
-I-

I 
6.960 

-I-

4.751 
-I-

I 
50.614 

-I-

I 
50.590 

-I-

I 
53.433 

-I-

54.606 
-I-

I 
55.616 

-J-

54.4 89 
-I-

f>5. 850 
-I-

53.6!'>1 
-I-

I 
5080.00 

-I-

I 
5080.00 

-I-

I 
5080.00 

-I-

I 
5080.00 

-I-

5080.00 
-I-

I 
5080.00 

-I-

I 
5080.00 

-I-

I 
5080.00 

-I-

2 

19.26 
-I-

20.21 
-I-

16.70 
-I-

1.'>.93 
-I-

15.74 
-I-

17.89 
-J-

15.63 
-I-

21.38 
-I-

5. 76 
-1-

.0098 
I 

6.34 
-1-

.0067 
I 

4. 33 
-1-

.0027 
I 

3.94 
-1-

.0027 
I 

3.85 
-I-

4. 97 
-I-

3. 79 
-I-

7.10 
-1-

. 0053 

56.38 
-I-

56.93 
-1-

.33 

57.77 
-I-

.75 

58.54 
-I-

. 92 

59.46 
-I-

59.46 
-I-

~>9. 64 
-I-

60.75 
-1-

.08 

.00 
-J-

4.39 
I 

. 00 
-I-

4 .19 

.00 
-1-

6.83 
I 

.00 
-l-

7.:o!8 
I 

.ou 
-I-

.00 
-I-

.00 
-1-

6.960 
I 

.00 
-1-

4.75 

5.00 64. 
-1-

1.67 5. 

5.00 64 . 
-I-

1. 80 

6.83 35. 
-1-

1.00 7.4 

6.83 30. 
-1-

.86 7.4 

6.83 28. 
-I-

6.83 38. 
-I-

6. 'l6 42. 
-1-

1.000 
I 

6.85 50. 
-1-

1.73 2 . 
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tiLE: nqceelld1tJ.WSW 

I Invert I 
Station I Elev I 

-1- -1-
L/Elem ICh Slope I 

11CJl'<,'<'l1alt3.01JT 

W ~::; P G W - c:IVILDE~:::IGN Ven01on 12.91 
tor: f'ENTAr:nRE Enqirwerinq, L"" V"lJ""• N<"V<~d« - ~;IN 791 

W/\TER ~;URtAC:E [•f{()FJ LE Ll ::::T l JIG 

GrE>en f'd t·k 
AltE'U1dtlVP 1 fur Noeth C:hdlltwl 

1/Z!">/OZ 

DE>pth I 
(IT) I 

-I­
I 

Water 
ElE'V 

I 
I 

-I­
I 

c~ 
(CtS) 

I Vel 
I (tf'S) 

-1- -I-
I 

y.,.1 
Head I 

-1-
~::;t Ave I 

Enerqy I Sup"'r I r:c it ieall tlow 
Gcd.El.l ElE'v I DE'pth I Wid 

-1- -1- -1-
Ht ISE Dpthl tcou<:lE' NINocm 

*********1*********1********1*********1*********1**~*~**1*******1*********1*******1********1**** 

I 
1516.390 

-1-
18.132 

I 
1534.522 

-1-
14.375 

I 
1548.897 

-1-
11.095 

I 
1559.992 

-1-
8.189 

I 
1568.181 

-1-
5.579 

I 
1573.760 

-1-
3.209 

I 
1576.969 

-1-
1.031 

I 
1578.000 

-I-

I 
49.256 

-1-
. 0249 

4 9. 707 
-1-

.024 9 
I 

50.065 
-I-

• 0249 

50.342 
-I-

. 0249 
I 

50.545 
-I-

. 024 9 
I 

50.b84 
-I-

. 024 9 

50.764 
-I-

.OL49 

50.7 90 
-I-

I 
4.903 

-I-

5.142 
-I-

I 
5.393 

-I-

I 
5.656 

-I-

5.932 
-I-

6.222 
-I-

6.5Z6 
-J-

I 
6.845 

-I-

I 
54.159 

-I-

54.849 
-I-

I 
55.458 

-I-

f"l5. 998 
-I-

56.478 
-I-

%.906 
-I-

57.635 
-I-

I 
5080.00 

-I-

I 
5080.00 

-I-

I 
5080.00 

-I-

I 
5080.00 

-I-

5080.00 
-I-

5080.00 
-I-

5080.00 
-I-

I 
5080.00 

-I-

3 

20.72 
.-1-

19.76 
-I-

18.84 
-I-

17.96 
-I-

17.U 
-I-

16.33 
-I-

14.84 
-I-

I 
6.67 

-1-
.0047 

I 
6.06 

-1-
.0040 

I 
5.51 

-1-
• 0035 

I 
5.01 

-1-
.0030 

I 
4. !:>5 

-1-
. 00Z6 

I 
4.14 

-1-
. ou..:2 

I 
.l. 76 

-J­
. 0019 

I 

60.83 
-1-

.08 

60.91 
-1-

.06 

60.97 
-1-

.04 

61.01 
-I-

.02 

61. o.:s 
-1-

.01 

61.05 
-1-

• OJ 

61. 0'> 
-I-

.uu 

61.06 
-I-

. 00 
-1-

4. 90 
I 

.00 
-1-

5. 14 
I 

. 00 
-1-

5.39 
I 

.00 
-1-

5.66 

.00 
-1-

5.93 

.uo 
-I-

.ou 

.00 
-I-

6.85 50 . 
-1-

1.65 2 . 

6.85 50. 
-1-

1.54 2. 

6.85 50 . 
-1-

1.43 2 . 

6.85 50. 
-1-

1.33 2. 

6.85 50. 
-1-

1. 24 2 . 

6.85 50. 
-1-

1.15 2 • 

6.tl5 50. 
-1-

1. 07 2 . 

6. tJ:, so. 
-I-
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COLLECTER SYSTEM 
HEC-RAS MODEL 
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HE<:-RA~~ ~~'"'r•t<-'rrrt.Pr: 1998 v ... u,ivll :::.;.: 

X X 
X X 
X X 

U.~~- Army r:ol·p of EnqinPPU; 
Hydr:o1oqic Enqineerinq ~ ... nt ... r 

609 Second Street, StlitP [l 

D<tvis, C<tlifor:ni<t 95616-4687 
(916) 756-1104 

xxxxxx xxxx xxxx 
X X X X X X 
X X X X X 

XX 
X 

X 
xxxxxxx xxxx X XXX xxxx xxxxxx 
X X X X 
X X X X 
X X xxxxxx xxxx 

PROJECT DATA 
Project Title: Gceenp<tr:k Junction 
Project File gpl.pr:j 

X 

Run Date and Time: 3/15/2002 10:16:30 AM 

Project in English units 

t'LAN DATA 

Plan Title: Plan 01 

X 
X 
X 

Plan File w:\HYDRO\Greenpdrk HEC-RAS\gpl.pOl 

GevrrH''t ry Tit l P: Geom 01 

X X X 
X X X 

X X X 

G<-'ornetr:y FilP w:\HYDRCJ\Gr<-'<"npark HEC-RA~~\~Jpl.90l 

Flow OJ Flow Titl<e 
Flow Fi l<e w:\HYDRO\Gr<eenpack HEC-RAS\qpl.fOl 

Plon ~~ummar:y Information: 
Number of: Cro!-~::-: Seetionfi 

Culverts 
Brid<;)E'S 

66 
0 
0 

MulitplP Op<-'rting,; 
Inline Wein' 

Computational Informdtion 
Wat~r SLirfdce calcttlation to]PrancP 
Ccitical depth calculaton tol<erctnce 
Maximum number of int<>rations 
Maximum differE'ncP tolerancE' 
Flow tolE'rance factor 

Computation Options 

0.01 
0.01 
20 
O.J 
0. 001 

Criticol depth cornputE'd only WhE'r<e nE'cessc~ry 

0 
0 

Conveyanc<e Calculation Method: At breaks in n value~' only 
Fciction Slope Method: Aver:ctge Conveyanc.., 
Computatio11ctl Flow R<>qime: Mix<>d Flow 

FLOW DATA 

Flow TitlE': flow 01 
Flow FilE' w: \HYDRO\Gr:e<>npctrk HE!:-RA~~\gpl. fOl 

Flow Dat d ( c~fs) 

RiVPI:" Rr•ach r':~ 
Col1<>ctor :_"";y:-;t Pfii!.:;Ollt h L:h()Ll 

Collector: :3y:--;tPmSuutlt ~Jr)cJ 

Collector Sy!--.tern:3outlt L:300 
Goll<>ctor :3y.c:t Pm:3out h z~~,o 

Coll<"ctor ~~yst P.mSout h 2200 
Coll<ector ~~y>;t<>rnSouth n:,o 
Coll<>ctol· Sy"t E'rnSou t h 2100 
CollE'ctoc ~>yst <>rnSout h :w~,o 

Collector ::~y>'t emNort h ~[,50 

Collector ~>Y>'t emNoct h 2350 

f•F 1 
44 
44 

132 
L:96 
~)7 t~ 

9'll 
1 ~,L8 
L:4'l6 

L:74 
274 

qpl.rep 

xxxx 
X 
X 
xxxx 

X 
X 

xxxxx 
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Collector Syl':t<O>mNoL-th L:.300 4 !""J4 

Coll<O>ctor ~~Y>,t<"mNortil 22~>0 684 

Collector Dy.-;temNorth LLOO '1!_,8 

Collector Sy>'temNorth LISO 1311 
Collector ~:;y~;t <o>mNo rt h 2100 1717 

Collector Syl':t<O>mNorth 20SO L'J88 

Collector SystemEast System 2000 5080 

Boundar:y Conditions 

River R<O>ach E'r:ofile 

Collector SystemSouth E'F 
Collector SystemNorth E'F 
Collector SystemEast System E'F 

GEOMETRY DATA 

Geometry Title: Geom 01 
Geometry File : w:\HYDRO\Greenpark HEC-RAS\gp1.gOi 

Reach Connection Tabl<o> 

Riv<O>r RPach Upstr:f>am 

Collector System South 
Collector Sy:=:;tf?m North 
Collector ~:;yst<O>m East System Jctl 

CROSS SECTION 
REACH: South 

RIVER: Coll<"ctor SystE-m 
RS: 2600 

INPUT 
Description: 
Station El<O>vation Data 

Stet 
68 

101 

El.,v 
67.07 
63.3 

Sta 
74 

107 

Manni11g's n Valtle~ 
~:;ta n Val 

68 . 013 

Bank ~:;ta: Left 
101 

Dta 
101 

Riqilt 
107 

num= 
Elev 

67 
63.3 

num= 
n Val 

.013 

8 
Sta 

80 
107 

3 
Sta 
107 

El<O>V 
66 
68 

n Val 
.013 

L<O>ngths: L<o>ft Chann .. l 
L~ L5 

GROSS SECTION 
REACH: South 

RIVER: Coll.,ctor SyHt<"rn 
RS: 2575."" 

INPUT 
D<O>l':cription: 
~~tat ion El<O>vation Data 

Sta ElPV Sta 
68.5 66.'U 7 3. 41 

91.41 64. 4 1 9:L 86 

Mannin9's n ValuE'>' 
Sta n Val 

68.5 .013 

Bank Sta: L<O>ft 
9S.S 

~~t a 
9S.5 

Riqht 
109. "-' 

num= 
Elf>V 

66.71 
63.68 

num= 
n Val 

.013 

10 
~~t a 

78.32 
'IS.5 

3 
:~ta 

10'1.5 

Elev 
1)6. 02 
63.17 

II V<il 
.013 

L<O>ngths: L<O>ft ChannE-l 
L~' L~' 

CROSS ~:;ECTION 

REACH: South 
RIVER: Collectur Sy>'t<"ITI 

R:.:;: 2:,~>0 

INPUT 
[lPSCr i pt ion: 
Statiun ElPVcttion [lntd 

Sta El~v Sta 
69 6G .. 7'J 77 

112 l)[l 

Manning'>' n ValUE'>' 

nurn= 
'El .. v 

66 

num= 

E1PV 
65 

Bou11dary 

~~ta 

96 

Riqht 
L5 

~~t a 
78.79 
109.5 

Riqht 
~:; 

Upstream 

Critical 
Critical 

Downstream Boundary 

Jet 1 
Jctl 

Elev 
65 

Sta 
99 

Coeff Contr. 
.I 

Elev 
65.98 
63.17 

::;ta 
85.21 
109.5 

Coeff Contr. 
0 1 

Elev 
63.04 

Sta 
112 

El<O>V 
64 

E.>:pa11. 
.:i 

ElPV 
6').24 

68 

ElPV 
6.\. 04 

qpl.re!J 

Downstre 

Critic 



~Jpl ..... p 

:._:;ta n Val !.~t d n V<tl ~~ta n V<tl 
69 .Ol.l 90 .01-"l 112 ,()] l 

• Bank ~~t a: L<?ft Ri9ht L<?ngths: LE>ft Chann<el Riqht Ccuoff Contr. EX!Jall. 

90 112 25 2" L!", • 1 ._l 
.) 

CROs:..:; SECTION RIVER: CollPctor Syst .. m 
REACH: South RS: L525.+ 

INPUT 
Description: 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev :3ta Elev Sta Elev 

68 66.65 75.43 66.01 75.58 65.98 80.07 64.48 87.5 61.82 

110.5 61.82 110.5 68 

Manning's n Values num= 3 

Sta n V<tl Sta n Val Sta n Val 
68 .013 87.5 .013 110.5 .013 

Bank Sta: Left Riqht Len9ths: LPft Channel Ri<Jht CoPff Contr. Expan. 

87.5 110.5 25 25 2fJ .1 .3 

CROSS SECTION RIVER: Collector System 
REACH: South RS: 2500 

INPUT 
Description: 
Station Elt>Vdtion D<tt<t nurn= ~-, 

Sta Elev ~:;tct Elev :3ta Elev :~t a El .. v Stc-~ El<-'V 

67 66.51 74 66 85 60.6 109 60.6 109 68 

Mannin9's n Values num= J 
Sta n Val Sta n Val Sta ll V<t 1 

67 .ou 8fl .013 109 .013 

Bank Sta: Left Ri9ht Len9ths: LPft Chann ... l Riqht Coeff C:ontr. Expall. 

85 109 ~.s Lf, .. r . 1 . 3 ~) 

• CROSS SECTION RIVER: Collector System 
REACH: South R:..:;: 247!'1. * 

INPUT 
Description: 
Station Elevation Data nurn= 6 

Sta El<?V :3ta Elev Sta El<>V :3t a El<>V Sta El.,v 

67 66.37 74.43 66.01 74.58 65.96 86. !:) 60. Of> 108 60. o:, 
108 68 

M<tnnin9's n V,·dlle>' num= 3 

!3ta n V.'ll :..lta n V<tl Sta n V<t1 
67 . 013 86. ~) .013 108 • 013 

B<tnk Sta: L<?ft Ri9ht LPnqths: LPft Ch<tnnel Ri•,Jht C:u,..ff C:ont r. Expdll. 

86. ;-, 108 ~5 2~) ..::!=, .1 .. i 

C:ROS!3 SECTION HIVER: Coll<"ctor SystP.ITI 
REACH: South R''• ·'. 24!'>0 

INPUT 
De>,cription: 
~>tat ion ElP.Vdtion [lata num= " :.::;ta ElPV :..,t a E!P.V ~'t a El<-'V :_;t_.(i El<->v :3t.; EJ •·v 

67 66.2-"l 7S 66 88 r-,9. r-, 1 (J7 r-,q. r., 1 (17 f)H 

Manning's n Vd !liE'S num= 3 

Sta n V.'ll :._:;t (i n Val Sta n V<tl 
67 . 013 88 .013 107 . on 

B<tnk :3ta: Left Riqht . Lenqths: L<->ft Chann<-'1 Ri ql>l. (:(If-' f f c:unt r. EX!Jdl1. 

88 107 ~5 2f.) •C . 1 •. -l -·' 

CROSS SECTION RIVER: Collf:>ct c...,c SY>'t PIH 

REACH: South RS: L42!:J.,.. 

• INPUT 
Description: 
St<ttion El<"v<ttion Drttd num== f, 

Sta El .. v !.,tit E1ev :3ta ElPV Stet ElPV Stet El .. v 



gp1.rep 

67 66.09 75 65.5 88 ~)9- lf> 107-:. .'i'l.l5 107.5 68 

• Manning·~· II Vdlll<c'.<O nuru:::: 
Sta n Val Stet n Val Sta n Val 

67 -013 88 .013 107.5 .013 

Bank :.:;ta: L<c'ft Right Lengths: LPft Channlc'1 Riqht Coeff COilt L. Expctn. 
88 107. !', ~5 2S ~s - 1 -3 

CROSS SECTION RIVER: CollPGtor System 
REACH: South RS: 2400 

INPUT 
Description: 
Station Elevation Data num= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
67 65.95 75 65 88 58.8 108 58.8 108 68 

Manning's n Values num= J 
Sta n Val !.:;ta n Val Sta n Val 

67 .013 88 • 013 108 .013 

Bank Sta: Left Right Lengths: Left Channel Ri~Jht Coeff Contr. Expan. 
88 108 25 25 25 - 1 .3 

CROSS SECTION RIVER: CollPctor System 
REACH: South RS: 2375.* 

INPUT 
Description: 
Station Elevation Dat" num= 6 

:..:;ta E:lPV Sta E:lev Sta E:lev !.Ita E:lev :3ta E:lev 
66 6'i.8;:: 7 4- -~8 65.01 74.61 64-95 88 !:J8. 4 5 108.5 58.4 r:, 

108.5 68 

ManninsJ' s n Val liPS num= 3 
Sta n Val !.:;td n Val ~~t a n Vctl 

66 - (!13 88 • 013 108.5 .013 

• Bank :..:;ta: L<e f t Right Len~Jt l>s: LPft Chann<el Riqht C.:uPff r:.~Jnt r .. E:;:p~~''· 
88 108.5 L5 2" Lr, - 1 .J .J 

CROSS ~~E:CTION RIVE:R: CollPcto:.r System 
RE:ACH: South RS: 2350 

INPUT 
DesGription: 
Station E:levation Data num= 5 

Sta E:lev Sta E:lev .Sta E:lev :..:;ta E:lev Sta E:lev 
65 65.68 74 65 88 58.1 109 58.1 109 68 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

65 -013 88 . 013 109 .013 

Bank Sta: L<eft Right L!"ngth>>: LPft Chamwl Right Coeff Contr. E:xpctn. 
88 lO'l :!_.''> 2" ·' 2.rl .1 -3 

CROSS ~~E:CTI ON RIVE:R: Collf-'Ct(Jr System 
RE:ACH: South R~~: 232S.* 

INPUT 
Dlc'scription: 
:_-:;tat ion Elt->vrttion Data num= I) 

Sta E:l.-v Sta Elev :._:;ta El<c'V Dtct E:lPV ~~t d E!PV 
66 ()~,. !:>4 n.29 65.09 74-61 64.44 88 :-,7. 7[) lO'l.S ~)7 .. 75 

109.5 68 

Mctnni11q':-o n Vdlll ... S num= j 

Sta ll V.-tl :3t rt 11 Val ~~t a n Vdl 
66 . 013 88 -013 10q.s -013 

Bank Sta: L<eft Riqllt Lenqth»: L~-'ft Chanrwl k i '.)ill (:(_.If-> f f r;~:.nt. L. L:·:f.Jdla. 
8H l 09. !, ~<; 2.<; ; ~ .~..) .I .. l • CRO~:;!.:; ~' E:C:'l'I ON RIVER: Col!Pct·.:.r SystE>rn 

RE:ACH: Soutl1 RS: 2300 

INPUT 
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Description: 
Station El.,.vation Dat;, nurn= r, 

Dta El!o'V :.~t a Elev :_;ta El •ev :.-:t d Elev :.~t d El<>V 

• 67 65.4 73 6~) 88 ~,7. 4 110 57.4 110 08 

Manninq's ll Val uP» ntlm= J 
Sta n V;,l :>ta n Val ~:;t a n Val 

67 .013 88 • OLl 110 .013 

Bank Sta: Left Riqht Length»: L<-ft Chann"'l Riqht Coeff Contr. Expan. 

88 110 25 25 25 . 1 . 3 

CROSS SECTION RIVER: Collecto~ System 
REACH: South RS: 2275.* 

INPUT 
Desc~iption: 

Station Elevation Data num= 6 
Sta Elev Sta Elev Sta Elev :.~t a Elev Stct El<ev 

67 65.18 73 64.57 74 64.25 88 57.05 110 57. U5 

110 67 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

67 .013 88 .013 110 • 013 

Bank Sta: LE>ft Riqht LPnqths: Left Chantwl Ri9ht CoPff Contr. Expan. 

88 110 ~~) 25 2c .1 . J ·' 

CROSS SECTION RIVER: CollP<:tor sy~~t em 
REACH: South RS: 2250 

INPUT 
Description: 
Station Elevation Data num= 5 

Sta ElE>V !.:;ta. E;lPV Sta E:lev :_:;tel El<eV Sta El<ev 

67 64. 'l6 74 64 88 ~>6. 7 110 ~)64 7 110 66 

• Manninq's n VdlU<e>: num= 3 

Sta n V«l !.=;t ~, n Val :3ta n V,d 
67 .ULl 88 .013 110 .013 

Bank .Sta: LE>ft Riqht LPnqths: LE>ft ChannPl Riqht Co<eff <:ont r. Expan. 

88 110 25 2c L5 .1 .3 .J 

CROSS SECTION RIVER: Collf"cto~ System 
RE:ACH: South RS: 2225.+ 

INPUT 
Description: 
Station Elevation Data num= 5 

Sta Elev :_:;ta Elev :_:;ta Elev :.:;t a El<>V Stc1 El<ev 

67 64.74 74 64 88 56.35 11 o. ~' !"J6.35 I 10.:-, ()b 

Manning's n Val uP>: num= J 
Sta n Val Stn n Val :_:;ta n V«l 

67 .01J 88 .OLl 110.5 .013 

B<~nk :_:;ta: L"'f t Ri•Jhl L"'ll~Jt hs: L<>f t Ch<~nn<>l Riqht CoJPf f (:tJI"It [. EXJ_Idll. 

88 110. r, L5 25 • < . 1 .J ~.) 

CROSS SECTION RIVER: CollPctor SystPm 
REACH: :_:;outh R:.:;: 2200 

INPUT 
Description: 
::;tat ion Elevdtion Ddt a num= ,., 

!3t d ElPV Std El"'v :.~t d Elev :_;t a El<>v Dta El<>v 

67 64 . .",] 74 64 88 56 Ill ~J6 111 66 

Mannin~J 's n Vdlllf-IS num= J 
Stc~ II Vdl :_:;td n Val :3ta n Val 

67 • lt 1 .i 88 . 013 Ill .013 

• Bank :_1t": LPft f<iqht L<'nqt h>': LPft ChdnllPl Riqht CuPff Cont r. EX!)diJ. 

88 1 11 .~~) 2" ,..:;, . 1 . J .) 

CROSS :.~Ef:TION RIVER: C(•ll f>('tc)l" Sy~tPITl 

REACH: South RS: 217:-, .... 

5 
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INPUT 
Description: 
Station E:levation Data num= 6 

Sta E:lc>v Std E:lev Sta 
67 64. ~9 74 64 75 

111.5 65.5 

Manning's n Values nurn= ."l 

Stet n Val ~~t a n Val :~ta 

67 .013 88 .013 111.5 

Bank Sta: Left Right Lengths: Left 
88 111.5 25 

CROSS SE:CTION RIVE:R: Collector 
RE:ACH: South RS: 2150 

INPUT 
Description: 
Station E:levation Data num= 5 

Sta E:lev Sta E:lev Sta 
67 64.07 75 64 88 

Manning's n Values num= 3 
:..1ta n Vol ::;t 0 n V«l :..-:t a 

67 . 013 88 .OLl 112 

Bank Sta: Left Right Length>': Left 
88 11~ 25 

CROSS SE:CTION RIVE:R: Co1lc>ctor 
RE:ACH: South RS: 212!:>.* 

INPUT 
Description: 
Station E:levation Data num= 6 

Sta El<->V ~:;ta E:lev :~ta 

67 63.93 74 63.5 75 
11~.5 65 

Manning's n V«1UPS num= 3 

Sta n Val :~t a n Val Sta 
67 .013 88 .013 11~.5 

Bank sta: Left Right Lengths: Left 
88 112.0> L5 

CROSS ::;E:CTION RIVER: Collc>ctor 
RE:ACH: South RS: 2100 

INPUT 
Dc>scription: 
::;tat ion E:lc>votion Dato num= <, 

Dta E;}PV Sta E:lP.V :~ta 

67 6J. 7'1 74 63 88 

Manning's n Val uPs num= .l 

:~t a n V-11 :~t a n Vol ~;ta 

67 .013 88 . OLl 113 

Bank :3ta: Lc>ft Right Lenqths: LPtt 
8ll 113 37.5 

eRos::; SE:CTION RIVE:R: Collector 
RE:ACH: south RS: 2075.* 

INPUT 
Description: 
Station E:levation D«tet nurn= 6 

Sta E:J,_.v Stet E;}PV :_:;ta 

58.5 63. <,g 66.26 63.08 68.33 
113.5 64 . .r) 

Manni119 1 S n V<tlue:-> num= _j 

:~t a 
113.5 

::;tit n V« I :>ta n V«1 
;,f.LS .013 88 . 013 

Bank :~ta: Left Riqht 

E:lP.V 
63.71 

n Val 
.013 

Channel 
25 

System 

E:lev 
55.3 

n Vdl 
. OLl 

Channel 
25 

System 

E:lev 
63.~ 

II Val 
. 013 

Channel 
25 

System 

E:lev 
:J4. 5 

n Val 
. Ol.l 

Channel 
25 

Systc>m 

E:lev 
62. ~.16 

n Val 
. OlJ 

~;t d 

Hti 

Riqht 
L~' 

:~t a 
11~ 

Riqht 
. -.r 
..:..> 

:..:";ta 

88 

Right 
2~J 

:~t 0 

113 

RlCJilt 
LO 

:..itd 
118 

Ri9ht 

6 

gpl.rep 

E:lev St« E:lev 
c,:,. 6:, lll. 5 55.65 

Coeff Contr. E:xpan. 
.1 .3 

E:1ev Sta E:lev 
55.3 112 65 

Coeff Contr. E:xpan . 
.1 .3 

E:1ev Sta E:1ev 
54. 9 112.5 54. 9 

Coeff Contr. E:xpan. 
.1 . 3 

E:lev Sta E:lev 
~)4. ~) llJ 65 

C:o: .... ft Contr. E:xp«l>. 
. l . 3 

E:lev Sta E:Jc>v 
c,4. 1 ~J 113. <, ~)4 . 1 !; 

Coeff Cont r. E:xpan. 
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88 113 • .5 .37.5 2~ _, 20 • 1 .3 

CROS~~ SECTION RIVER: CollPCtt•r SystPrn • REACH: South RS: 2050 

INPUT 
Descr-iption: 
Station Elevation Data nurn= 'i 

Sta ElPV Sta ElP.V Sta ElP.V St« ElP.V St.:. 1::]<->V 

50 6.3 • .37 60 63 88 53.l:l 114 53.8 114 C,4 

Manning's n V«lUP.S nurn= 3 
St« n V«l Sta n V«l Sta n V«l 

50 .01.3 88 .013 114 .013 

Bank Sta: Left Riqht Lengths: LP.ft ChannP.l Riqht Coeff Contr. Exp«11. 

88 114 40.01 25 20 .1 . 3 

CROSS SECTION RIVER: Co11P.ctor System 
REACH: South RS: 2025.* 

INPUT 
Description: 
Station Elevation Data num= 6 

Sta ElP.V Sta ElP.V Sta Elev Sta Elev Sta ElP.V 

69 6~.G3 74 62. 7'1'> 88 58.1 ~) 88 S3.6 114.75 ~J3. 6 

114.75 6-'· r, 

M«nninq'» n V«lU<o'>' num= .1 

:3t d n V,d Sti1 n Val .Sta n V«l 
69 .013 88 .013 114.75 .013 

B<1nk Sta: Left Riqht L.,nqths: L<->ft Ch«nnP.l Riqht Co<'>ff Cont r. EXtJill"l • 

88 l14.7f, 40.01 2~ 20 .1 • .3 ,J 

CROS~~ SECTION RIVER: Coll<->ctor- Syst<->rn 
REACH: South R:..-,: 2000 

• INPUT 
DP.scr-iption: 
~~t «t ion El .. vat i<)n D«ta num= 

~~t" Eleov :..:;t a ElP.V ~~t a El<->V Sta Eleov 

88 6~.s 88 ':>3. 4 115.5 53.4 11 r,. 5 63 

Manninq's n Vctlllf.>S num= J 

Sta n Val ~~t" n Val :3ta n V«l 
88 . 013 88 • 013 11!1.5 .013 

Bank Sta: LP.ft Right LP.ngths: L<"ft Chamwl Riqht Co!"ff Cont r-. Expan. 

88 115. :, 0 0 0 • 1 .3 

CROSS SECTION RIVER: Coll<'>ctor SystP.m 
REACH: North RS: 25~>0 

INPUT 
[lPSCTiption: 
:~tatiun Eli"Vat i•)ll Dcttct 11111n= r, 

~~t" E]PV =.:;t rl El<->v Sta El<->V :~t d ElPV ~~t d El<->V 

(~ ~1 6h.11~ 78 6~) 94 6.L!"> 107 63.5 107 6~=", 

fvtctnnill~J's n V-:tl•l~-":: l!lllfl= 

::t" II v .• J ;3t: d n Val :~t d n Val 
69 .<1].; ~l4 .013 107 . 01 3 

Bank :_:;ta: Le-ft Riqht L<->nqths: L<->ft ChctnnPl Riqht c:c,.,ff Cont r-. Expa11. 

G4 107 ~~ 2~ L~.cJ . 1 __ 'I 
,J ,J 

CROSS SECTION RIVER: Co1l<>ctor- Systf:"rn 

!{EACH: North RS: ~5~5.* 

INPUT 
flescription: 
:~tat ion Elevilt i•Jn D«t i1 num;::;: IJ 

~~t d E1.-·J :~t a Eleov :3t a El ·~v ~-;t rl Eleov ~;tit El•·v 

• 68. ~) b!">. qL 71.7 6'1'>.3~ 76.96 b4. 46 qL 6~. 1 'I'J 1 (J7 bL. 1 r, 
107 f)r, 

M«nning '>~ n v.~d u<e>~ num= .l 

:..ita 11 Val !3td n V<tl :~t a 11 Val 

7 
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68.5 . 013 'l2 .013 107 .013 

Bank :_:;ta: Left Right Lengths: LPft ChannF>l 
'l2 107 25 2~ ·' 

CRO~:;:._:; ~~E:CTION RIVE:R: Coll<-'ctur SystF>m 
RE:ACH: North RS: 2500 

INPUT 
D<e»criptlon: 
~~tat ion E:levatioll Data nLrrn= !:J 

:_:;t,a E:lev Strt E:lev ~~t a E:lev 
68 65.82 71 65 'lO 60.8 

Manning's n Value» nLtm= 3 
Sta n Val Sta n Val Sta n Val 

68 .013 'lO .013 107 .013 

Bank Sta: Left Right Lengths: Left Channel 
'lO 107 25 25 

CROSS SECTION RIVER: Collector System 
RE:ACH: North RS: 2475.* 

INPUT 
Description: 
Station Elevation Dat.~ num= ,, 

St.:t E:lP.V Stet E:]P.V ~~ta E:}E'V 
67.5 6!).7'!.. 70.43 64.87 8'l ~)q. 9~J 

Manning's n Val UP.>' llUIH= 3 

Sta n Val :3tcl n Val Sta n Val 
67.5 .013 8'l .013 107 .013 

Bank Sta: LE>ft Riqht LE>nqth:'l: LF>ft Channel 
8'l 107 L5 25 

CROS:3 SE:CTION RIVE:R: Collector System 
RE:ACH: North RS: 24,>0 

INf'UT 
D<e>"cription: 
:_:;t ctt ion Elevdt l(•n Dclt a num= 

:_:;ta El<-'V ~~t a E:l<-'V Sta J':lPV 
67 6~=,. 6L: l:l8 S'l.J 107 r>'l. 1 

Manning's n Valu<-'s num= 3 

Sta n Val :_:;ta n Val ~~t a n Val 
67 .OLs 88 .013 107 .013 

Bank Sta: Left Right LE>nqth»: L<"ft ChannE>l 
88 107 L5 25 

CROSS SE:CTION RIVER: Collector SystE>m 
RE:ACH: North RS: 242!'>. * 

INPUT 
D<escription: 
Station El{->v..tt it~,n n~~t d t"llllli;; 

:_:;to J':]<-'V ~~t a E:1P.V Sta J':JPV 
67 6f'>. :-,L 87. :, c>B.'l 10B.5 <,fl. 'l 

Manninq'» n V<tlUP.S num= j 

Sta n V;d 
67 . OL! 

Bank ~~t a: LPft 
87. r, 

CRO~~~:; ~::E:CTI ON 
RE:ACH: North 

INPUT 
[lF>>"criptioll: 
:3tat ion ElPvat_ iurr 

~~ta r::J~v 

67 6'"'· t1L 

:_:;tn 
87. ;, 

Riqilt 
108.5 

n Val ~:ta II Val 
• 013 108.5 .013 

Lenqths: L<-'ft ChannE>l 
2S 25 

RIVE:R: Coll<ector Syst<em 
R~~: 2400 

[l,1f. d 

;~t d 

tl7 

num= 
E:1<"V 
~>13. 7 

llllrn= 

~:t a 
110 

8 

Ri "''·'t 2< ·' 

:3t d 

1U7 

Right 
Lc .) 

~:t d 

1 ()7 

Riqht 
L:[J 

~3t .:1 

1!)7 

Ri9l,t 
2!"J 

:a.; 
1 t)f~. r, 

Ri~Jiit 
;_:;=-, 

::t .t 

! lCJ 

c:(,,..ff Cont r. 
. 1 

E:lF>V :_:;td 

60.8 107 

Coeff Contr. 
.1 

E:I<-'V St .. -i 
!",9. q~, ]07 

CoF>ff Contr. 
.1 

El<-'V 
66 

Coeff Contr. 
• 1 

E:] P.V 
c):,. r, 

<:o<?ff Contr. 
. 1 

E:xpan . 
. 3 

E:l<eV 
6!"J 

E:xpan. 
.3 

E:l<eV 
6fJ. :, 

E:xpan. 
.3 

EXJ.)ctn. 
.3 

Expan. 
.3 

gp1. rep 
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Sta n Val :::ta n Val :..:;ta n Val 
67 .01.3 rn .013 110 .013 

• Bank Sta: LE-ft Ri~Jht Length"': Left Channel Right Coeff Cont r. Expan. 
87 110 25 25 L5 . 1 .3 

CROSS SECTION RIVER: Coll,.ctor System 
REACH: North RS: 2375.* 

INPUT 
Description: 
Station Elevation Data num= 

~~ta Elev Sta Elev Sta Elev :3ta Elev 
66.5 65.32 85 58.25 110 58.25 110 65 

Manning's n ValuE's num= 3 
Sta n Val Sta n Val Sta n Val 
66~5 . 013 85 .013 110 .013 

Bank Sta: Left Right LE>ngths: LE>ft Channel Right Coeff Contr. Expan. 
85 110 25 25 25 .1 .3 

CROSS SECTION RIVER: CollE>ctor System 
REACH: North RS: 2350 

INPUT 
Description: 
:3t at ivn El<>vdtion Datd nurn= 

:3td El<->V :3t d Elev ~~tit ElE>V Stci El<->v 
66 6!",. ;~~ 83 57.8 110 57.8 110 r;c .) 

Manning's n Values num= 3 
.Sta n Val Dta n Val :.:;ta n Val 

66 . 013 83 .013 110 .013 

Bank Sta: LE>ft Right LE-ngths: LE>ft Channel Right Coeff Cont r. Expan. 
83 110 25 25 25 . 1 .3 

• CROSS SECTION RIVER: Collf:'ctor ·System 
REACH: North RS: 2325.* 

INPUT 
Description: 
Station Elevation Dr.td num= 4 

:..:::ta ElPV Sta Elev Sta Elev Sta ElE'V 
66' 65.1:: 82."> 57.45 110 57.45 110 65 

Manning's n Val uPs num= 3 
Std n Vdl Sta n Val ~~ta n Val 

66 .OLl 8~. !"J • 013 110 .013 

Bank ~~til: LE-ft Right Lengths: Left Channel Right Coeff Contr. Expan. 
82. <J 110 25 25 2~ .) .1 . .3 

CRO~~S SECTION RIVER: Coll<"ctut:' System 
REACH: North RS: 2300 

INPUT 
Description: 
:.:;tat ion ElE'Vdtion Dat.; lllllll= 4 

~:::t a El<ev ~~t d El<"V ~~tit ElPV !3td El•ev 
66 b.S. OL: 82 .">7. 1 110 S7. I 110 ()!'", 

Manni11q':·-; n V.:~lu'-':=; nurn= 
Sta II Vdl :..:a<~ n Val :3ta n Val 

66 . 013 82 • 013 110 . 013 

Bank Sta: LE-ft Ri<Jht LE-ngths: LPft Channel Ri9ht Coeff Cont r. Expan. 
82 110 L5 25 2~ .J .1 .3 

CRO:..':iS SECTION RIVER: CollPctor SystE-m 
REACH: North RS: 2275.* 

INPUT • [)Pscript it)n: 
:-=;tnt iun ElPvatiun [ldL; num= 4 

~;t d E!f'V :~t d El<eV :3ta ElPV ~~t -~ ElPV 
66.!=J C-)4. (}_L 82 56.8 110 56.8 110 65 

q 
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Mannin9's n Value~ num= 3 

~~t" II V,ol ~~t" II Val ~~t a n Val 

• 66.5 .UlJ 8L .013 110 . Ol.l 

Bank ~~tit: Left Ri~Jht Lengths: L<->ft C+nnel Kight CoPff Cont r. Exp"n. 

8L 110 25 25 .25 • 1 . J 

CROSS SECTION RIVER: Collector Syst<;>m 
REACH: North RS: 2250 

INPUT 
Description: 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta El<;>V ~~tit El<;>V 
67 64.82 82 56.5 110 56.;, 110 65 

Manning's n Values nt1m= 3 

Sta n Val Sta n Val Sta n Val 
67 .013 82 . 013 110 .013 

Bank Sta: Left Right Lengths: Left Channel Right Co<;>ff Contr. Expan. 

82 110 25 25 25 .1 .3 

CROSS SECTION RIVER: Coll<;>ctor System 
REACH: North RS: 222!'>.* 

INPUT 
[)"'scription: 
~~t iit ion ElPVdtion Diit" rnnn= 

Sta EJ<->V :.:;ta El<;>v ~~tit Elev ~~tit ElPV 
66. :, 64.7L 82 ~J6 .1~) 110 56.E> 110 6~> 

Manning's n Va lu<->>~ num= .'I 

Sta n Vdl :3ta n V<1l :._:;ta n Val 
66.5 • 013 82 .013 1.10 .013 

Bank Sta: Left Ri~1ht LPn~Jths: L<;>ft Chiintwl Right Co<;>ff Cont r. Ex pan. 

82 110 2~) 25 2c . 1 ._l ·' 

• CROSS SECTION RIVER: Coll<;>ctor System 

REACH: North RS: L200 

INPUT 
Description: 
Station Elevdtion Data nurn= 

Sta El!o'V Sta El<W :.:;ta Elev :..~ta El!o'V 

66 64.62 82 55.8 ll 0 55.8 110 6~> 

Manning's n Val uPs num= 3 
Sta n Val Sta n Val St<t n Val 

66 .013 82 .013 110 .013 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont r. Expiin. 

82 110 2:, 25 25 .1 .3 

CROSS SECTION RIVER: Collector System 

REACH: North R''. •'. 217~J ... 

INPUT 
D!o'SCt:iption: 
Station Elf.!Vitt l 1)fl fldt d IIlii II= 

::~td ElPV ~~t d El<->V ~-; t .-1 El<->V ~~t a EJ C"V 

66. ~) 64. SL 8L ;,;,. c,~, J J (). ~) 55.;,;, J I (J. ;, 64. ;, 

Mannin~J'S n Vrdllfo'f; 11Llfll= .I 

Stii n V<il ~~t a n Val :3t a n Vdl 
66.5 . 013 82 .013 1!1).5 • OlJ 

Bank :..::ta: Left Ri~Jht LPngths: L<>ft Channel Riqht co .. ff Contr. EXpdn. 

82 110. ,, 2!1 25 £5 . 1 . 3 

CROSS SECTION RIVER: Coll .. ctor System 
REACH: North RS: 2F>0 

• INPUT 
Descriptiun: 
Stntion Eleviition [ldtd 11lllll"'"" 

:.::td El<->V :3t it Elev ~~t d El!o'V ~;t d f::Jfo'V 
67 64.42 82 !:,c,. J I 1 1 fJ~).] 1 11 64 

10 
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Met11ninq' :--; n Va lu,..~; lllllll= 3 

Std ... Val ~~t a II V,·d ~~ta n Val • 1)7 . 013 82 .013 111 .013 

Bank ~~ta: Left Right Lengths: L<>ft Channel Riqht Coeff Contr. Expan. 

82 111 22.5 25 32. ~. . 1 . 3 

CROSS SECTION RIVER: Coll<"ctor System 
REACH: North R!.:;: 212~>- ... 

INPUT 
Description: 
Station Elevation Data num= 

Sta Elev Sta Elev Sta Elev Sta EJPV 

67 64.32 82 54.9 111.5 54.9 111.5 64 

Manning's n Values num= 3 

Sta n Val Sta n Val Sta n Val 
67 .013 82 .013 111.5 .013 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

82 111.5 22.5 25 32.5 .1 .3 

CROSS SECTION RIVER: Collector System 
REACH: North R'-· _,. 2100 

INPUT 
Description: 
Station Elevation Data num= 

Sta ElPV ~~t a E1PV :_:;ta Elev :~ta E]PV 

67 64.22 82 54.5 112 54.5 112 64 

Manning's n Valu,..>o ntrm= J. 

Sta n Val Sta n Val :~t a n Val 
67 .013 82 .013 112 .013 

Bank Sta: L<>ft Riq!tt Lengths: L<"ft Channel Ri~Jht Coeff Cont r. Expan. 

82 112 20 25 30 .1 .3 

• CROS:3 SECTION RIVER: Coll ec~tvr System 

REACH: North RS: 207S .... 

INPUT 
Description: 
Station Elevdtion Data num= 

:..:;ta ElPV :~t a El<?V Sta Elev :~t a EIPV 

58.5 64.<:1 85 54. 15 11~·- 5 t'14- 1 !:J llc•. 5 64 

Manning's n VctltH-•:--; num= 3 
:3t a n V<il :..::;t a n Val :_::;ta n V<il 

58.5 . 013 85 .013 115.5 .013 

Bank Sta: Left Right Lengths: L<?ft Chann<?l Right Coeff Contr. Expan. 

85 115.5 20 25 30 .1 . 3 

CROSS SECTION RIVER: Colleetor System 
REACH: North RS: 2050 

INPUT 
[)<?scription: 
Station El,..vation Ddt a flU In= 

:..::;ta El <ev :..:;td El<>V :~L~ Elev :~t" EIPV 

c>O l)4. £ 88 ~>.l. 8 119 ~,J. 8 119 64 

Manning·~, n v .. ilu<>>' lll!tn= .l 

.:3ta II V<1l :._:;t a n V<il :~t a n v .. l 
50 .UlJ 88 .013 119 .013 

Bank :~ta: L<>ft Riqht L<"ngths: LPft Channel Right C:oeff Contr. EXpdll. 

8P. ll'l 17.5 2!) 40 • 1 .J 

CROS!::; :~ECTION RIVER: Coll,..c·tol· System 
REACH: North R'-. , .. 202~>-. 

• INPUT 
De>,cr i pt ion: 
:~tc1tion El<"vc~t ic•n Da t c1 lllllfl= 

,. 
> 

:3ta El<-'V :~t" Elev :..::;t d Elev :._::;td ElPV .:3td t:J<>V 

11 
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69 63. F> 88 58. 1:, 88 53.6 117.25 !'>3. 6 117. L'C> b L::, 

Metnning's n V,<lue>" num= 3 • Sta n Val Sta n Val :_:;to n Val 
69 . 013 88 .013 117.25 .013 

Bank Sta: Left Right Lengths: Left Channel Riqht Coeff Contr. Expan. 

88 117.25 17.5 25 40 . 1 .3 

CROSS SECTION RIVER: Collector ~~ystem 
REACH: North RS: 2000 

INPUT 
Description: 
Station Elevation Data num= 

Sta Elev Sta Elev Sta Elev Sta Elev 

88 6:t .!=> 88 53.4 11 c, ~ 5 53.4 115.5 63 

Manning's 11 Vdlues num= 3 
Sta n Val Sta n Val Stet n Val 

88 . 013 88 .013 115.5 .013 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

88 115.5 0 0 0 .1 . 3 

CROSS SECTION RIVER: CollPctor- System 
REACH: EaRt ~~Y>'t""tn RS: LOOO 

INE'UT 
De>scription: 
Dtatlon Elevat i•.•n Dot<~ num= :., 

Sta ElPV Sta Ele>v ~~t 0 Elev Sta Elev Stet Elev 

72.5 63 72.5 53.4 100 53.4 127.5 53.4 127.5 63.1 

Manninq's n Vctlli<--'S num= 3 
Stn n Val Sta n Val Sta n Val 

72.5 .013 7<-.5 .013 127.5 .013 

• Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

72. :, 127.5 25 25 25 .1 . 3 

CROSS SECTION RIVER: Coll<"ctor System 
REACH: Ea>'t Sy::-;tPrTI RS: 197E>. * 

INPUT 
D<"scription: 
Station El<>vation Dot a num= 5 

~~ta El<--'V :3ta Elev !.~t a Elev Sto Ele>v Sta Elev 

73. 7!'> 6L:.6 7 3. 7!:> 53.3 100 53.3 1<'6. 2!'> 53.3 126.2!'> 62. 6"> 

Manning's n Vctlll<eS ntun= j 

Stet n Vctl :._.;ta n Vol :3td n Val 
73.75 • Ol.i 7 3 .. 7~J .013 126.25 .013 

Bank ~~ta: Left Right Lengths: Left Channel Right coeff Cont r. Expo II. 

73.75 126.2!"> 25 25 25 .1 .3 

t:ROSS SECTION RIVER: Collector System 

REACH: Ea"t ~~Y·'' t ""Ill RS: 1950 

INE'UT 
De.scrii-'tion: 
Stat1on ElPVctt ii_)JI DaL., J"lliiO= r, 

Sta EJv.; St<:~ Elev Sto Elev :..:;ta El<--'V Sta El<>v 

75 6"' ' 75 53.2 100 53.2 I 2!'> 53.~ 125 6~.~ 
L•-

Manning'>~ II v.~lll<"c~ num= 
~~t a II Val ~~t 0 n Vol ~ll..t n Vol 

75 . 01 :l 7 ~j . 013 1 L'!'> . 013 

Bonk Stet: Left Right Lengths: LPft Channel Right Copff C::ontr. Expan. 

7~J 12!'> 24. ">7 24.57 24. ,,7 . 1 . 3 

CROS!.:; ~~ECT I ON RIVER: Coli P<:t•)r ~~yst em 

I REJ\C:H: Ea>'t ~~y:-;tf-'IH RS: 192!'>.42'" 

IN HIT 
Df':':->cciption: 
!3t at ion E1<--'Vat i•:•n Da t ,., num= ~) 

12 
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Sta E1<-'V !3tct El<-'V St..:t ElPV :3t it F.l<-ev :3t a f:)PV 

7fi 62.0~ 7~) ~>3. 07 Jon fi3.07 J:::fi 'd.07 1 L~J 6::. (1_1 

• Manning'.s n VctlliE>S nt1m= 3 

St<t n V<i1 ~~t <t n V<tl Stct n Val 
75 . 013 75 .013 12[> .013 

Bank Sta: Left Right Lengths: LP.ft Channel Right Coeff Conte. Exp .. n. 

75 12!'> 24.57 24.57 24 • .57 .1 .3 

CROSS SECTION RIVER: Col1P.ctor System 
REACH: East System RS: 1900.85* 

INPUT 
Descciption: 
Station Elev<ttion Dat<t num= 5 

Sta Elev :_~ta Elev !3ta Elev :_:;tc. ElP.V St<t E1ev 

75 61.86 75 52.94 100 52.94 125 52.94 125 61.86 

Manning's n V<tlues num= 3 
Sta n Val St<t n Val St<t n Val 

75 .013 75 .013 125 .013 

B<tnk Sta: Left Right Lengths: LP.ft Channel Right Coeff Contr. Expan. 

7 !j 125 24.57 24.57 24.57 .1 .3 

CROSS SECTION RIVER: CollE'ctoc :_~ystE'm 

REACH: E<t>~t :_::;y:::tem RS: 1876.28"" 

INPUT 
Description: 
St<ttion ElP.vatioll Dat" num= ~) 

Sta Elc>v ~~tit El<-'V St<t Elev :_>ta F. lev :.:::ta l::lPV 

75 61.69 7!:J 52.81 100 52.81 125 r,z. 81 1"" io1. r;q L.J 

M<tnning's n Vd!LIP.>' num= 3 
Sta n Val Std n V<tl Sta. n Vitl 

75 .013 7:, .013 125 .013 

• Bank St<t: Left Right Lengths: Left Channel Right C:o<"ff C:ont r. EXpdn. 

75 125 24.57 24.57 24.57 .1 • 3 

CROSS SECTION RIVER: Collectoc System 

REACH: East :~y>'tP.m R''. _,. 1851.71•-

INPUT 
Descciption: 
Station Elevation D<t t" num= ,, 

St<t Elc>v :_~t" Elc>V :_~tit Elev :~t" El<-'V :3td Elc>v 

7fJ 61. ~d 75 !'>2. 68 100 52.68 1£5 :,2. 68 12fi 61. ~d 

Manning's n V<tlllP~' nurn= J 

Stet ll Val :..:lta n Val :_~tit ll Val 
7fl .013 7:, .013 125 .013 

B<tnk Std: L<>ft Right LE'n~Jt hs: Left Ch<tnnel Right Coeff Contr. EX}Jdl1. 

7!) 12!> L4.57 24. ,,7 24. ,,7 .1 • 3 

CROS:..:-; c~ECTIOi'l RIVER: Cull f--'\:·t fj r :3ystem 

REACH: E<t>'t :_~y"t<'lll RS: 1827 .14• 

INE'IJT 
Description: 
Station ElPV..-tt J(ln [l,'tt" d nurn= ;, 

Sta El f>V :_;t" El<eV :~t d Elc>V ::tit El•·v ;3t d 1-; I c·v 

7r, 61. l·1 75 52.~)!) 100 ,!=",2 .. 55 ]2!) ', .. ~. :,!'", 1 L~' 61. ,i4 

Mannin9's n VillUP:-; lllllfl= j 

:_~td n V<~l :~t" n V<tl ~:;t d n V<tl 
7~> .ou 7!) • 013 1 L~J .013 

B<tnk !3t Ct: Left Ri91lt Length": Lc>ft <;hann<"l Ri9ht Coeff Contr. Exp,•n. 

7~, 12!'> 24.57 24.57 24. f,7 .1 • 3 

• CROSS :_~ECTION RIVER: Collector ~~yst ern 
REACH: E<tst :_~y,;t<-'lll RS: 180L.:,7• 

INPUT 
Description: 

lJ 
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~:;tat ion ElPVdt i(ll"l Data num= r, 

:~t a Cl<>V :~t a F.:lPV ':.:;t d F.: lev :;t d F.:li"V St..-i F.:le>V 

7[J f)l. 17 7!j 5L:. 4L 100 · s:-:. 42 l..::f> ~~.::. 42 125 61.17 • Manning's II Vet' lues num= J 

:3ta n Val ~:;t a n Val :3ta n Val 
75 .013 75 .013 125 .013 

Bank ~:;ta: L<"ft Right Lengtho.: L<"ft Channel Right Coeff Cont r. Expan. 
7'' 125 24. r,7 24.57 24. :',? . 1 . 3 

·' 

CROSS SECTION RIVER: Collect C> r System 
REACH: East System RS: 1778 

INPUT 
Description: 
Station Elevation Data num= 

Sta Elev ::;t a El<"V !3ta Elev :..:;ta Elev 
75 61 75 52.29 125 52.29 125 61 

Manning's n Values num= 3 

Sta n Val Sta n Val Sta n Val 
75 .013 75 . 013 125 .013 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
7:, 12f> 25 25 :-:5 . 1 .3 

C:ROSS SECTION RIVER: CollPctor Systf?m 

REACH: East :..:;y:--:tE:>m R''• •'. 17!:>3 .... 

INPUT 
[)p:=;cription: 
Dtation Elevatiun Dat" num= 

:.::;td F.;lPV Stet Eli"V :3tii F.:li"V :3t .. =-t Elev 
7~, 60.88 7~, 52.1 125 52.1 125 60.88 

Manning's n V <-tlue>'" num= .l 

:..:;ta II Vdl Std n Val ::;t d n Val 

• 75 . OlJ 75 .013 125 .013 

Bank Sta: Le>ft Right Lengths: L<-'ft Chanrwl Riqht c:oeff Cont r. EXpdll. 

75 125 25 25 25 .1 .3 

CROSS SECTION RIVER: Collector SystPm 

REACH: East :_:;ystern RS: 1728 .... 

INPUT 
Description: 
::;tat ion Elevatiun DdLi nurn= 

Sta El<"V ::;t a El<"V St<1 El<"V ~;t d Eli"V 

75 60. 7~, 75 ~)1. 9~ 125 ~,j • 92 L5 (;0. 7°J 

Manning's 11 V<due>O nurn= j 

Stc~ n Val :..:;t ct 11 Val ::;t d n Val 
75 .013 75 . 013 1£~, .013 

Bank Sta: L<"ft Riqht Length'": L<"ft ChannPl Ri•]ht Col"ff Cont r. Expan. 

7:-, 12~> 25 25 ~;., . 1 .3 

CROSS SECTION RIVER: Coll•ector SyF>tf->m 

REACH: Eant ::;y,,t.,m RS: 170.'1.* 

INPUT 
D•~>oc r i pt io11: 
:3t at ion El<-'vation Dat" num= 

Sta ElPV ::;t" El<"V :_:;tct Eli"V :.:;ta El<"V 
7:, 60.6:i 7~) 51.73 J2f> ,,1.73 12~) 60.62 

Mann in<]'::: II V..:tlUf:>!-; rtlllll= .l 

~:;td II V<~l :~t d n Vdl .:.~ l ci n Val 
7~, .Ul3 7r, .OlJ 1 Lf, . 013 

Bank Sta: L<"ft Ri ~Jht L<!nqt h~;: Loeft C:hannel Riqlot Cu...,ff Cont r. Expdn. 
7:., 12!i LS ;-:< :-;r . 1 . J _, ·' 

t CROSS ~:;ECTION RIVER: Colli"Ctur ::;ystf'>m 
REACH: East Sy:---;tf:>m R~:;: 1678 ... 

INPUT 

14 



ypl. l<~~~ 

Description: 
:..~tat ion El<->vcttion DdL1 II Lilli::; 

Sta El<ev Sta ElE>V ::;t d El<->V :·:t d EIPV 

-~· 
75 60. ,, 75 51.54 12!'> ;., 1 4 ~J4 1 ..::, 60. ~~ 

Manning's n VdlU<et> num= 3 

Sta n Val Sta n Val ~~t a n Val 
75 .013 75 .013 125 .013 

Bank Sta: Left Right L<>ngths: .L<>ft Channel Right Coeff Cont r. Expan. 

7fJ 125 25 25 2[, .1 . 3 

CROSS SECTION RIVER: Collector System 
REACH: East SystE>m RS: 1653.* 

INPUT 
Description: 
Station Elevation Data num= 4 

Sta El<ev Sta ElE'V Sta ElE'V ~~t a ElE'V 

75 60.38 75 51.35 125 51. 3:, 125 60.38 

Manning's n Values num= j 

Sta n Val Sta n Val Sta n Val 
75 . 013 75 .013 125 .013 

Bank Sta: LE>ft Right LE>n~Jths: L<>ft Channel Ri ~JI>t Cc><>ff Contr. Expan. 

75 125 25 25 L5 . 1 . 3 

CROSS SECTION RIVER: Collector System 

REACH: East Systf:>m RS: 1628.* 

INPUT 
Description: 
Station Elevation Data num= 

Sta El<>v :_:;ta Elev !..itcl ElE>v ~~t a EIPV 

75 60.:<5 7:, 51.17 125 51.17 1 ;o~, 60.2!'> 

Manning's n Vdlues num= 3 

•• .:3ta n Vctl :..~ta n Val Stet n Val 
75 . 013 7:, .013 125 .013 

Bank :..::ta: LE>ft Right LE>ngths: LE>ft Channel Right coeff Contr. E>:pan. 
7;, 125 2'- 2 .. L5 .l • 3 . ) .) 

CROSS SECTION RIVER: Collector SystE>m 

REACH: Ea~•t :~ystE>m RS: 1603.* 

INPUT 
Description: 
:o;t at ion Elt':"v..-ttion DaL~ num= 

Sta El<-'V Sta El<ev :_:;tel El<-'V :3ta EIC'V 

75 60.1:< 75 50.98 1 :<~> 50.98 1 ···c L.l 60.12 

Manning's n ValuE>~; num= J 

:..::ta n Viti :~t a n Val :~t d II Val 
75 . 013 75 .013 1 ;,:;, .OLl 

Bank Sta: L<eft Riqht LE>ngths: L,.,ft ChannE>l Riqht Coe>ff Cont t:. Expan. 

7!,', 1:<5 2S ;oc ;oc . 1 .3 ·' ·' 

CROSS SECTION RIVER: Col1<ector :~ystem 
REACH: East Systern RS: 1578 

INPUT 
Description: 
Station Elevation Data num= 

:..::ta El<~V :~t a Elev :~!<. El<ev :3ta ElPV 

75 60 7:, 50.79 1:<!'> 50. 7q 1 ., r 
~·' 60 

Mannin9'~ n Value::: nunr:;::: .~ 

:~ta n Vdl Dtct n V,d :~t d n Val 
7S . () l.l 7~) .013 12!'> .013 

Bctnk :~t .~: LP[t Riqht L<-'n9ths: L<"ft Chann<"l Riqht r:..,,..f f Contr. E}:f.J.-.11. 

• 7~J l'J r 0 ll 0 . 1 ._i 
~·' 

~:;IJMMARY OF MANNING':~ N VALUE~:; 

1 f, 
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River: Coll~·cl ,_,,- ~~yst "'"' 

• Reach River Sta. n1 nL nJ 

South 2600 .013 .013 . 013 

South 2;,75 ... .013 .013 . 013 

South 2550 .013 .013 .013 

South 2525.* . 013 .013 .013 

South 2500 .013 .013 .013 

South 2475 ... .013 .013 .013 

South 2450 .013 • OL:l .013 

South 2425.* .013 .013 .013 

South 2400 .013 .013 .013 

South 2375. * .013 .013 .013 

South 2350 .013 .013 .013 

South 2325.* .013 .013 .013 

South 2300 .013 . 013 .013 

South 2275.* .013 . 013 . 013 

South 2250 .013 .013 .013 

South 2225.* .013 .013 .013 

South 2200 .013 .013 .013 

South 2175 ... • 013 .013 .013 

South 2150 .013 .013 .013 

South 2125.* .013 .013 .013 

South 2100 .013 . 01.3 .013 

Soutl• 2075 •• .013 . ou . 013 

South 2o;,o .013 .01.3 .013 

South 2025.* .013 . Ol.l . 013 

South 2000 . 013 . 01.l .013 

North 2550 . 013 .OLl . Ol.i 

North 2c,L5. * .013 .ou . 013 

North 2500 .013 .013 . 01.3 

North L475.* .013 . Ol.l • (<13 

North 2450 .013 .01.·l . 013 

North 2425. •· .013 . 01.3 . 01 3 

North 2400 . 013 • Ol.l .on 
North 2375.* . 013 .OLl . 013 

North L3'i0 .013 .on .013 

• North 2JL5 .... .013 .ou . 013 

North 2300 . 013 . 013 .013 

North 2275.* .013 .013 .013 

North 2250 .013 .01.3 .01.3 

North 2225.* .013 .013 . 013 

North 2200 .013 .013 .013 

North 2175 ... .013 .013 .013 

North L150 .013 .013 .013 

North 2125 ... .013 .on .on 

North 2100 .013 .013 . 013 

North 2075. * .013 .013 .013 

North 2050 .013 . 01.3 . 013 

Nor:th 20L5.* .013 . ou . 01.3 

North 2000 .013 .013 .013 

Eac.t Systr:--m 2·ooo .013 .013 .013 

East :_:;y:=;tem 1975 .... .013 .OLi .013 

East :.::;y:.;tem 1950 .013 .on .OLl 

East Sy:--;tem 1925. 42* . 01.3 . Ul.l .ou 
East Systf:'m 1900. 8~, .. . 013 .on .OL; 

Ea>~t ~:;y,~t<>m 1876.28* .013 . 01.> .ou 
East !..':;y:--;tPIII 18c,l.71• . ou .013 .lllS 

Eat~t !.:'iy:=>tPifl 18::>7.14 4 .013 . 01; . (llJ 

Edc.t .Sy::-;tPm 1802.57+ .013 • () 1 ; . UlJ 

East System 1778 .013 . Ol.i . Ol.i 

Edst ~:;yst"''" 1753 ..... . 013 . 01 l .OLl 

East Sy:::tern 1728. 4 .OLl .01.l .tJLl 

East ~:;y>Ot em 1703 ... • 013 .015 . 013 

East Sy:.tem 1678 .• .013 .013 .013 

East :..:;ystem 1653."'" . 013 . 013 .013 

East ~:;y>Ot cem 1628 .• .013 . 01.1 . (llJ 

East SystPJH 1603 .... .013 .013 . 01 3 

East Syt,tem 1578 .013 .01S .013 

• ~:;IJMMARY or REAC:H LENGTH~:; 

River:: Collector: Sy>"tPm 

16 



• 

• 

Reach River Sta. Left Chann<;>1 

~:;outh 2600 25 L5 

South 2575.* 2• ·' 2• .) 

~:;outh 2550 2.r:) L!'"> 

~:;outh 2525.* 2~> 2.!J 

South 2500 z• ·' 2.!=> 

~:;outh 2475.* 2• _, zr~ 

South 2450 25 2< _, 
South 2425.* 25 2• _, 
South £400 25 £5 

South 2375.* 25 25 

South 2350 25 25 

South 2325.* 25 25 

South 2300 25 25 

South 2275. * 25 25 

South 2250 25 25 

South 2225.* 25 25 

South 2200 25 25 

South 2175.* 25 £5 

South 2150 25 25 

South 2125.* 25 25 

South 2100 37.5 25 

South 2075 .... 37.5 25 

South 2050 40.01 25 

South 2025.* 40.01 £5 

South 2000 0 0 

North 2550 25 25 

North 2525.* 25 z:, 
North 2500 2• _, 25 

North 2475.* 25 25 

North 2450 25 25 

North 2425.* 25 25 

North 2400 25 25 

North 2375.* 25 25 

North 2350 25 25 

North £325.* 25 25 

North 2300 2• _, 2• ·' 
North 227~> .• £5 Lf> 

North 2£50 2• .) 2:, 
North 2225.* 2' .) 2:> 

North £200 2' .) 25 

North 2175 .• 25 Z5 

North 2150 22.5 2f, 

North 2125.* 22.!'> 25 

North 2100 20 2' _, 
North 2075.* 20 2' ·' 
North 2050 17.5 25 

North 2025.* 17.5 £' .J 

North 2000 0 0 

East System 2000 £' £' ,J ·' 
East System 197 5. * 25 £' ·' 
East System 1950 £4.57 £4. ,,7 

East System 1925.42* 24.57 24. ,,7 

E:ast System 1900.85* Z4. 57 24.57 

E:<tst System 1876.28* £4.57 £4.57 

E:ast System 1851.71* 24. f,7 24.57 

East System 1827.14* 24.57 24.57 

East System 180£.57* £4. :,7 24.57 

E<tst System 1778 2' 2' .) .) 

East System 1753.* 25 25 

East System 1728.* Z5 25 

E:<tst System 1703.* 2' 25 ·' 
Ea>~t SystPill 1678.* 2Y> 25 

E:a>~t Syst~m 1653.* 25 2!S 

E:ast System 1628.* z:, £5 

E<t»t SystPrn 1603.* 2• 25 ·' 
East SyP.tf?tn 1578 0 () 

SUMMARY Or CONTRACTION ANLl E:XE'AN~:;ruN <:oE:rriCl E:NT!~ 
Riv~r: CollPct,,r Sy~tPnl 

Reach River Sta. CcJIJt r. 

~:;outh 2600 • 1 .J 

17 
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Right 

25 
25 
L~> 

2~J 

£' ·' 
z:, 
25 
25 
25 
25 
25 
25 
25 
2.') 
25 
25 
25 
25 
25 
25 
20 
20 
20 
20 

0 
25 
25 
25 
25 
25 
25 
25 
L5 
z:, 
2< .) 

2(; ·' ,, < ... ) 
2• .) 

L5 
Lr, 
L5 

3£. :, 
32.5 

30 
30 
40 
40 

0 
2~> 

L5 
24.57 
£4.57 
24.57 
24.57 
24.57 
24.57 
24.57 

2r ·' 2< .) 

25 
25 
25 
2' ··' z:, 
2!:> 

() 



gpl.,ep 

South 2575.* - 1 -3 

South 2550 - 1 . .i 

.South L525 .. + - 1 - 1 

• South 2500 - 1 -3 
~:;outh 2475.* - 1 - .i 

~:;outh 2450 - 1 .3 

South 2425.* - 1 .J 

South 2400 .1 .3 

South 2375.* .1 - J 
south 2350 .1 .3 

South 2325.* .1 .3 

South 2300 .1 .3 

South 2275.* .1 .3 

South 2250 .1 .3 

South 2225.* .1 .3 

South 2200 - 1 .3 
South 2175.* .1 .3 

South 2150 .1 .J 

South 2125.* - 1 -3 
South 2100 - 1 .3 

South 2075 ... .1 -3 
South 2050 .1 .3 

South 2025.* .1 .J 

South 2000 .1 • .3 

North 2550 - 1 .3 
North 2525.* .1 - .i 

North 2500 .I .3 

North 2475.* .1 .3 
North 2450 .1 .3 

North 2425.* .1 .3 

North 2400 .1 .J 

North 2375.* .1 .3 

North 2350 .1 .3 

North 2325.* - 1 .3 

North 2300 .1 .3 

North 2275.* - 1 - .i 

North 2250 - 1 - .i 

North 2225.* - 1 .J 

North 2200 .1 - .i 

• North 2175.* - 1 • .i 

North 2150 .1 -3 
North 2125.* - 1 .. j 

North 2100 - 1 -3 

North 2075.* .1 .3 

North 2050 .1 .J 

North 2025.* .1 .3 

North 2000 .1 -3 

East System 2000 - 1 .3 

East System 197 5- .. .1 -3 
East System 1950 .1 .3 

East System 192E>. 42* - 1 .3 

East System 1900.85* - 1 - J 
East System 1876.28* - 1 - _i 

East System 1851.71* - 1 .3 

East System 1827.14* - 1 .3 

East System 1802.57* - 1 .3 

East ~:;ystem 1778 - 1 .. i 

East System 1753. * - 1 .. 1 

East :.:;ystem 1728 ... - 1 -3 

East System 170.3.* - 1 .J 

East System 1678- ... - 1 .J 
East SystE>m 1653.* - 1 .3 

East System 1628.* - 1 .3 

East System 160.3.* - 1 .3 

East SystE>m 1578 - 1 -3 

• 
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FREEBOARD 
TABLE 



• 
Reach River Sta Q Total 

(cfs) 
South 2600 44 
South 2550 44 
South 2500 44 
South 2450 44 
South 2400 44 
South 2350 44 
South 2300 132 
South 2250 296 
South 2200 576 
South 2150 991 
South 2100 1528 
South 2050 2496 
South 2000 2496 
North 2550 274 
North 2500 274 
North 2450 274 
North 2400 274 
North 2350 274 
North 2300 454 
North 2250 684 
North 2200 968 
North 2150 1311 
North 2100 1717 
North 2050 2588 
North 2000 2588 

East System 2000 5080 
East System 1950 5080 
East System 1778 5080 
East System 1578 5080 

• • FREEBOARD TABLE NORTH BOX 

Min Ch El W.S. Elev Depth E.G. Elev Vel Chnl Froude #Chi Freeboard Flow Type Minimum Top of Channel 
(ft) (ft) (ft) (ft) 

63.3 64.4 1.1 
63.04 63.96 0.92 
60.6 64 3.4 
59.5 64 4.5 
58.8 64 5.2 
58.1 64 5.9 
57.4 63.99 6.59 
56.7 63.97 7.27 
56 63.89 7.89 

55.3 63.72 8.42 
54.5 63.46 8.96 
53.8 63.1 9.3 
53.4 61.95 8.55 
63.5 65.39 1.89 
60.8 61.77 0.97 
59.1 63.99 4.89 
58.7 64.01 5.31 
57.8 64.02 6.22 
57.1 63.99 6.89 
56.5 63.92 7.42 
55.8 63.83 8.03 
55.3 63.69 8.39 
54.5 63.53 9.03 
53.8 63.38 9.58 
53.4 61.74 8.34 
53.4 61.8 8.4 
53.2 60.02 6.82 
52.29 58.72 6.43 
50.79 57.63 6.84 

Supercritical Flow (Froude >1) 
Fb=1 + .025*V*d"(1/3) 

Subcritical Flow (Froude <1) 
Fb= .5+((V"2)/2g) 

(ft/s) (ft) 
64.86 5.69 0.96 1.00 ft Sub 65.4 
64.02 2.06 0.38 1.00 ft Sub 65.0 

64 0.49 0.05 1.00 ft Sub 65.0 
64 0.44 0.04 1.00 ft Sub 65.0 
64 0.36 0.03 1.00 ft Sub 65.0 
64 0.3 0.02 1.04 ft Sub 65.0 
64 0.75 0.05 1.17ft Sub 65.2 
64 1.51 0.1 1.32 ft Sub 65.3 

63.99 2.62 0.16 1.47 ft Sub 65.4 
63.97 4.16 0.25 . 1.60 ft Sub 65.3 
63.93 5.75 0.34 1.75 ft Sub 65.2 
63.84 7.45 0.43 1.84 ft Sub 64.9 
63.7 10.62 0.64 1.64 ft Sub 63.6 
66.06 7.23 0.93 1.00 ft Sub 66.4 
65.28 15.38 2.76 1.06 ft Super 62.8 
64.07 2.27 0.18 1.00 ft Sub 65.0 
64.06 1.81 0.14 1.00 ft Sub 65.0 
64.05 1.38 0.1 1.10 ft Sub 65.1 
64.04 2.02 0.14 1.24 ft Sub 65.2 
64.03 2.84 0.18 1.35 ft Sub 65.3 
64.02 3.66 0.23 1.50 ft Sub 65.3 

64 4.65 0.28 1.59 ft Sub 65.3 
63.96 5.49 0.32 1.77 ft Sub 65.3 
63.89 6.16 0.35 1.93 ft Sub 65.3 
63.72 11.29 0.69 1.58 ft Sub 63.3 
63.68 10.99 0.67 1.60 ft Sub 63.4 
63.47 14.89 1 1.42 ft Super 61.4 
62.6 15.81 1.1 1.40 ft Super 60.1 
61.06,. 14.85 1 1.42 ft Super 59.1 
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HEC-RAS September 1998 Version 2.2 
U.S. Army Corp of Engineers 

Hydrologic En9in<?ering C<?nt<?r 

X X 
X X 
X X 

609 Seconrl Street, Sttit~ D 
Davis, California 95616-4687 

(916) 756-1104 

xxxxxx xxxx xxxx 
X X X X X X 
X X X X X 

XX 
X 

X 
xxxxxxx xxxx X XXX xxxx xxxxxx 
X X X 
X X X 
X X xxxxxx 

PROJECT DATA 
Project Title: Northbox Outlet 
Project File nbox.prj 

X 
X X 
xxxx 

Run Date and Time: 3/19/2002 9:27:29 AM 

ProjE>ct in En9lish units 

PLAN DATA 

Plan Title: Plan 01 
Plan File C:\HEC\RAS\nbox.pOl 

GeomE>try Title: Geom 01 

X 
X 
X 

G<?omE>try FilE> C:\HEC\RAS\nbox.gOl 

Flow TitlP 
Flow tile 

Plan ~'ummary Infonnation: 

Flow 01 
C:\HEC\RAS\nbox.fOl 

X X 
X X 

X X 

Number of: Cross S<?ctions 
Culverts 
BridgE's 

21 Mulitple OpE>nings 
0 Inline Weirs 
0 

Computational Information 
Water surface calculation tolE>rancE> 
Critical depth calculaton tolerancE> 
Maximum numbE>r of intE>rations 
Maximum difference tolerancE> 
Flow tolerancE> factor 

Computation Options 

0.01 
0.01 
20 
0.3 
0.001 

Critical depth computed only whE>re n<?cessary 

X 
X 
X 

0 
0 

xxxx 
X 
X 
xxxx 

X 
X 

XXX XX 

Conveyance Calculation Method: At breaks in n Vdlues only 
Friction Slope Method: Average Conveyance 
Computationdl Flow Regime: MiXPd Flow 

FLOW DATA 

Flow Title: Flow 01 
Flow File G:\HEC\Rk:;\nbox.fOl 

Flow Data ( cfs) 

River Redch 
North Box outlet! 
North Box outlet! 
NoL-th Box outletl 

Boundo ry c-:u11d it i CH1:--: 

RiVE'!: 

North Box outlet! E'F 1 

E'F I 
5080 
5834 
6470 

Known WS = 50.65L 

nbox.rep 

Downstre 

Known WS = 



• GEOMETRY DATA 

Geometry Title: Georn 01 
Geometry File C:\HEC\RAS\nbox.gOJ 

CROSS SECTION RIVER: North Box out let 
REACH: 1 RS: 690 

INPUT 
Description: 
Station Elevation Data nLtm= 4 

Sta Elev Sta Elev Sta Elev :_lt (i Elev 

968 51 968 46 1032 46 1032 51 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
968 .013 968 .013 1032 .013 

Bank Sta: Left Right Lengths: Left Channel Ri9ht Coeff Contr. Expan. 

968 1032 15 15 1!1 . 1 .3 

CROSS SECTION RIVER: North Box outlet 
REACH: 1 RS: 675 

INPUT 
Description: 
~:;tat ion Elevation Data num= 6 

Sta Elev StCI Elev Sta E:lev Sta E:lev Sta Elev 

910 51 953 48 9:'>3 45.9 104 6 4.5.9 1046 47 

1100 52 

Manning's n Values l1lttn= 3 

Sta n Val Sta n Val Sta n Val 
910 .028 95J . 028 1046 .028 

• Bank Sta: Left Right Lengths: Left Chann<"l Ri<,Jht Co<>ff Contr. EZ~>-'111. 

9!:>3 1046 2J.02 LL02 23.0:! .1 . 3 

CROSS SECTION RIVE:R: North Box outl<c>t 
RE:ACH: 1 RS: 652 

INPUT 
Description: 
Station Elevation Ddt a nurn= 7 

Sta Elev Stet Elev Sta El<"V ~~t" Elev Sta Elev 

677 51 885 48.5 92L' 47 1000 46.2 1084 47 

1134 48.5 1460 4 9. "' 

Manning's n Values num= J 
Sta n Val :3ta n Val :_:;ta n Val 
677 .028 9~2 .028 1084 .028 

Bank Sta: L<c>ft Riqht L<->nqt h>;: Left Channel Riqht <.:oef f (:ont r. E.;.:J)dn. 

92.2 1084 20 20 ::o . 1 . ~ 
Ineff<->ct1ve rlow nurn= L 

Sta L Stri R El<->V :_:;t.:t L Sto:t R Elev 
677 88:'> 48.5 1134 1460 48. ;, 

CROSS SECTION RIVER: North Box outlet 
RE:ACH: 1 RS: 632 

INPUT 
Description: 
Station Elevdtion Data num= 8 

:_":;tct El<ev :..lta Elev Sta Elev :_:;td f':[<->V :3t d £lev 

677 50 687 48.1 867 4 8.1 'HoU 47 1000 47 

1019 47 11!17 4 8.1 1.510 so 

Manninq's n Vdlues num= J 
Sta n v.~J :_-;t a n Val ~:;ta n Val 

• 677 .028 960 . 028 1019 .028 

Bdnk :~t a: LP[t Right Len~Jths: Left Chann<->1 Riqht Col"ff Contr. Expan. 
<)60 !Ol'l 20 20 ~0 . 1 .3 

Ineff...,ctiv<" Flow nurn= 2 

2 
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Sta L 
677 

Dta R 
81)7 

Elc>V 
4 A. 1 

Std L 
1157 

ElE>v 
4 8. 1 

CRO~>S SECT ION 
REACH: 1 

RIVER: North B•:>X out 1<"t 
R:3: 256 

INPUT 
Description: 
Station ElE-vation Data num= 4 

Sta Elev :.lta E1ev ~~t" Elev 
750 51.77 910.51 50.37 1380 f>0.37 

Manninq's n ValuE-s num= 3 
Sta n Val Sta n Val Sta n Val 
750 .045 910.51 . 045 1380 . 04 

Bank Sta: Left Riqht Lengths: LE-ft Channel 
910.51 1380 45 45 

CROSS SECTION RIVER: North Box outlE-t 
REACH: 1 RS: 251.75* 

INPUT 
Description: 
Station Elevation Datd num= 16 

~'t" El<->v Sta E1PV ~~t rl ElPV 
747.5 r.>I.4.,: 788.76 !'.o. 32 809.04 50.27 

1043.31 49.68 1 O.'i4 •. "• 49.66 1057.29 49.65 
1174.38 4 9. 37 1178.38 48.87 1530.5 48.87 
169!'>. 05 53.3~ 

Manninq's n ValuE-s nt1m= 4 
:.:;ta n V<il :3ta n Val St .. ~ n Val 

747. !'> . 054 1169.88 . 04 5 1!'.9'1 .04 

Bank :._:;ta: Left Riqht Lenqths: Left ChconnE-1 
1169.88 1599 4 ~J 45 

CROSS SECTION RIVER: North Bo>: out 1<->t 
REACH: 1 RS: 247 .7>+ 

INPUT 
Description: 
Station Elevation Dcot a num= 16 

Sta ElPV !..ltct Elev ~~t a El.;ov 
745 51.07 811.84 49 844.69 48.97 

1224.21 48.58 1242.33 4 8. !'>6 1246.86 48.56 
1438.26 48.37 1446.26 47.37 1681 47.37 
1882.03 52.27 

Manning's n Values num= 
Sta n Val Sta n Val :3tet n Val 
745 .062 14~9.26 . 04 5 1818 .04 

Bank Sta: Left Riqht Lenqt h'o: Left Ch<innE-1 
1429.26 1818 4 "• 45 

<~ROSS SECTit">N RIVER: North Box outl~'>t 

REACH: 1 R''. ·'. 243. zr,• 

INE'UT 
Dc>script ion: 
:3tation Elf-'Vdt i-:111 Dcttct num= 16 

Stc~ E1c>V :3td E1PV ~~t a E1E>V 
742.5 ~>0. 7L 834.9L 47.69 880. 3!'> 47.67 

1405.1 47.47 1430.17 4 7. 47 1436.43 47.46 
1702.13 47.37 1714.13 4 !' •. 87 1831. 0> 45.87 
2069.0~ 51.~~ 

Mannin<;J '~" n Va1u<->s nurn= 
:.lta II Val Sta n Val Dt" n V<il 

~~t" 
1f>08.06 

Right 
45 

~~t a 
100.3.8 

1169.88 
lfd3 

~~tit 

1 1)9!' •. 05 

Ri9ht 
45 

~~ta 

1160.2 
1429.26 

1686 

:..~tel 

1882.03 

Riqht 
45 

~~t" 
1316.6 

11588.63 
183'1 

:..~t d 

742.5 .071 1688.63 . 04!'> ~037 • 04 ~(Jr,'J. 0::: 

Bank !3tet: L<->ft Rirjltt Lenqt J.,,: L<->ft Chann.;-1 Ki •Jltt 
1688. r; 'I :,: () 'S7 4 fJ 4 fJ ·1r., 

c:ROS!3 ~~ECTION RIVER: North Box outlPt 
REACH: 1 R!.-,: ~J'! 

J 

nbox.rep 

ElE>V 
54.37 

Coeff Contr. Expan. 
• 1 .3 

Elev ~'t Ct Elev 
4 9. 78 1008.34 4 9. 77 
49.37 1170.13 50.37 
4 9. 37 1599 50.3~ 

n Val 
. 04 

Co.;off 1:ont r. E:·:pctl>. 
. 1 .3 

Elev Sta Elev 
48.65 1167.56 48.64 
48.37 1429.76 50.37 
48.37 1818 50.27 

n Val 
.04 

CoE>ff C::ont c. Expan. 
.1 .3 

E1PV :._:;t d E1PV 
47.51 1326.78 47. !', 
47.37 1689.38 50.37 
47.37 ~037 ~,(). :2:: 

I> Val 
.04 

'~oE>ff '~ont r. E>:p<t I>. 

.] • ."I 



nbox.rep 

INPUT 
D<>scription: 
Station El<"VdtiOII Dat" nurn= 1 4 • Stet Elev Sta Elev Sta Elev :~ta Elev Sta Elev 

740 ~>0. 37 8~>8 46.37 916 46.37 1473 46.37 1486 46.37 
1586 46.37 1618 46.37 1626 46.37 I 94 8 46.37 1949 50.37 
1966 46.37 1982 44.37 1992 46.37 ..:;,:.S6 !i0.17 

Manning'>' n Values num= 3 
Stet ... Val :~t a n Val Stet n Val 
740 .08 1 '14 8 . 045 22~>6 .04 

Bank Sta: Left Ri~Jht Lengths: L<"ft Channel R1 ~Jht Co<"ff Contr. Expan. 
1948 2256 31.76 46.22 45.;,:4 . 1 .3 

CROSS SECTION RIVER: North Box outlet 
REACH: 1 RS: 238.916* 

INPUT 
Description: 
Station Elevation Data num= 22 

Stet Elev Sta Elev :._:;ta Elev :..:;ta Elev Sta Elev 
725 50.04 814.22 46.97 837.69 46.2 893.08 4 6.19 1015.49 46.16 

1425.03 46.05 1437.45 46.05 1488.58 46.04 153£.95 46.04 1563.51 46.04 
1571.15 46.04 1878.67 46.04 1879.58 49.7 18'15.17 46.04 1909.83 44.2 
1914.42 44.;,: 191~>.Z~> 44.2 1'118.4Z 4 4. 2 l<l[i.S8 4b. 04 2169.58 4 q. ~>2 

2189.5 49.69 2232.83 49.77 

Manning's n Values num= 
Sta n Val Stet n Val :3ta n Val :~t -~ II Val 
725 . 077 1878.67 • 045 2169.58 .04 223£.83 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont r. Expan. 
1878.67 2169.58 31.76 46.22 4S. 24 .1 . 3 

CROSS SECTION RIVER: North Box out lt"t 
REACH: 1 RS: 238.833* 

• INPUT 
Description: 
Station Elevation Data nurn= £2 

Sta Elev ~:;t Ct Elt'V :..:;td El<-'V :3ta Elev Stet El<-'V 
710 4 9. 7 7 95.02 46.7 3 817.39 46.03 870. ]7 46 986.81 4.">. 9.') 

1377.06 45.74 1388.89 45.7 _'I 14J7.62 45.7 l•P<J. 9 45.7 l~J09.02 4 !:J. -, 
1516.3 45.7 1809.33 45.7 1810.17 4 9. 04 1824.33 45.7 1837.67 44.04 

1846.83 4 4. 04 184 8. 5 44.04 1854.83 44.04 186.Ll7 45.7 2083.17 48.87 
2123 49.2 2209.67 49.37 

Manning's n Values num= 
Sta n Val Sta n Val :~ta n Val Stet n Val 
710 .. 074 1809.33 .045 2083. 17 . 04 2£09. 67 • 04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr . Expan. 
1809.33 2083.17 31.76 46.22 4 ~-,. 24 . 1 .3 

CROSS SECTION RIVER: North BLJX outlet 
REACH: 1 RS: Ll8. 7."> ... 

INPUT 
Description: 
:3t at ion El<"Vation Dat<1 nurn= 2L 

:~ta El<"V :3t d El<>V :~t d Elev :~t .1 E1<>v :3t (1 El<"V 
695 4 9.37 775.8£ 46.4 9 7 97.08 4f>. 86 847. 2~> 4!'>. 82 958.13 4!'>. 74 

1329.09 4!'>.42 1.340.34 4f>. 41 1386.65 4!'>. 37 14Z6.8!"i 4S.37 1454.53 45.37 
1461.45 4!', .. n 1740 45.37 1740.7:, 48.37 17 ~}j. [J 4 f>. 37 1765.5 43.87 
1779.25 43.87 1781.75 43.87 1791. Z5 43.87 1798.7!'> 4f>. 37 1996.75 48.22 

£0!:>6.5 48.72 2186.!'> 48. 97 

Manninq•s n V<illleS nutn= 4 
Stet n Val Sto n Val ~'t d n Val :~t" n Val 
695 .071 1740 .045 1996.7fJ .04 L186.:, .04 

Bank !:;til: L<"ft Riqht Lenqth»: LPft Channel Riqht CoPff Contr. EZ!Jdn. 
1740 I 99b. 7!, 31.71-, 46.ZZ 4 '·'· Z4 .1 • 3 • eRos:.:; ~~ECT I ON RIVER: Not"tl> Boz outl<-'t 

REACH: 1 RS: Z38. c,l)r,.,. 

INE'UT 



• 

• 

• 

Description: 
:.::;tat ion El<"vation Ddt d num= £2 

Sta Elev Std Elev ~~t a ElE>V 
680 4 9. 04 756.62 46.26 776.77 45.68 

1281.12 45.1 1291.79 45.09 133.'i.69 45.04 
1406.6 45.04 1670.67 4 5. 04 1671.33 47.7 

1711.67 4 3. 7 1715 43.7 1727.67 4 3. 7 
1990 48.24 2163.33 48.57 

Manning's n Values num= 4 
Sta n Val Sta n Val ~~t a n Val 
680 .068 1670.67 .045 1910 . .3.3 .04 

Bank Sta: LE>ft Right Lengths: Left ChannP.l 
1670.67 1910.3.3 31.76 46.22 

CROSS SECTION RIVER: North Box outlet 
REACH: 1 RS: 238.583* 

INPUT 
Description: 
Station Elevation Data num= 22 

Sta Elev Sta Elev Sta ElE>V 
665 48.7 737.41 46.02 756.46 45.51 

1233.16 44.79 1243.23 44.77 1284.7.3 44.7 
1351.75 44.7 1601.3.3 44.7 1601.9:.:' 47.04 
1644.08 4.3.S4 1648.2S 43.54 1664.08 4.3. 54 

1923.5 47. 7[, 2140.17 48.17 

Manning's n Value>> num= 4 
Sta n Val Std n Val ~~t a n Val 
66S .06S 1601.33 • 045 1823.92 • 04 

Bank Sta: Left Right Lengths: Left Channel 
1601.33 1823.92 31.76 46.22 

CROSS SECTION RIVER: North Box outlE>t 
REACH: 1 RS: 238.5* 

INPUT 
Description: 
Station Elevation Data num= 22 

:.:;ta ElPV ~~t a Elev ~~t d ElPV 
650 48 . .37 718.21 45.79 736.16 4:,. 34 

118!'>.19 4 4. 47 1194.68 44.45 12.33.77 44 . .37 
1296.9 4 ·1. 37 15.3£ 44.37 1532.~> 46 . .37 
1576.5 4 3. 37 1!181.5 4.3.37 1600.5 43.37 

1857 47.27 2117 47.77 

Manning's n ValuP.s num= 
Sta n Val :.:;ta n Val ~~ta n Val 
650 .062 1532 .045 1737. s . 04 

Bank Sta: Left Right Lengths: LE>ft Chann"'l 
1532 1737.c, 31.76 46.n 

CROSS SECTION RIVER: North Bo:-: OlltJPt 
REACH: 

INE'l.IT 
[lP.~>criptlon: 

~tatJOJ) ElPVdtioil 
~~ta El<->v 
635 48.04 

1137.£2 
124£.05 
1508.92 

1790.5 

44.15 
44.04 
43.2 

46.79 

Data 
:3ta 

699.01 
1146.13 
1462.67 
1514.75 
2093.83 

Mat1ni11g's n Valttes 

RS: 238.416• 

num= .!.....:.. 

Elev ~;t d El"'v 
4~J. 5fJ 715. 8~J 45.17 
44.13 1182.81 44.04 
4 4. 04 1463.08 45.7 
43.2 1!',36. 9£ 43.£ 

47.37 

nurn= 

~~t a 
824.34 

t.n:s. 7CJ 
16H.e:.67 
17J4.JJ 

~~t a 
L16.i. :SJ 

Ri9ht 
4S.24. 

~~t d 
801.42 

13<:0. 74 
1611.8.3 
16Vl. 92 

:3ta 
2140.17 

Ri9ht 
45.24. 

~:;tct 

778. ~' 
lL67. 69 

1 0>41 
lf)U[J. :-, 

=-~t d 

::117 

Riqht 
4 ,, . :..:4 

~:;t a 
7 !J~J. :Jq 

1214.64 
1470.17 
1 ~>4 1 . 08 

Sta n Val Sta 
635 .06 1462.67 

n Val ~~ta n Vdl ~~t" 

Bank ~~td: L<>ft. Riqht 
1462. c;7 11;:,1. OH 

c.:Ru~~S ~~EC:T It >N 
REA<:H: 1 

. 04 ~' 16~>1. 08 . 04 209.i. 83 

LP.ngths: L<->ft ChdnnPl 
~ll. 7c; 46.2:.: 

RIVER: No.:tlo 8•..:-; uutl•'t 
R~~: 238 .. LU' 

Ri\Jht 
·1 1, •• :.1 

ElP.V ~~t a 
45.64 929.45 
45.04 1400.04 
45.04 1693.33 
45.04 1910.33 

n Val 
. 04 

Coeff Contr. 
.1 

Elev Sta 
45.46 900.77 

44.7 1345.55 
44.7 1621. 17 
44.7 18£.3.9.2 

n Val 
.04 

Coeff Contr. 

Elev 
45.:.:'7 
4 4. 37 
44.37 
44 • .37 

n Val 
• 04 

c.:o<"ff 

ElP.v 
45.09 
4 4. 04 
44.04 
4 4. 04 

n Val 
• 04 

.1 

Sta 
872.09 

1291.06 
154 9 

17.37.5 

<:ont.: . 
• 1 

Std 
843.41 

1236.57 
1476.83 
1651.08 

C:u<e f f C:ont r. 
.I 

nbox~t:"ep 

ElPV 
4 5. 54 
45.04 
43.7 

47.57 

Expan. 
.3 

ElE>V 
45.33 

44.7 
43. ~>4 
46.'l:: 

Expdn. 
.3 

Elev 
4 5. 12 
44.37 
43 . .37 
46.L7 

E:x.~ldiJ. 

.. i 

El<->v 
4 4. 91 
44.04 

43.2 
45.62 



nbox .. rep 

INPUT 
0<--SCt:iptiOIJ: 
~~tativn El<>Vdtion [ldtd flllfll= LL 

• Sta Elev Sta Elev Std Elev Stet Elev Sta El<>V 

620 47.7 679.81 4 ~>. 31 695. ~>4 4:, 7 JL. 67 4 4. 91 814.72 4 4. 7 

1089.25 43.84 1097.[>7 43.81 1131.85 43.7 llf:>l.59 43.7 1182.08 4 3. 7 

1187.2 4 3. 7 1393.33 43.7 1393.67 45.04 1.39'1.33 43.7 14 04.67 . 4 .3. 04 

1441.33 43.04 1448 43.04 1473.33 43.04 1476.67 43.7 1564.67 4 4. 97 

1724 46.3 2070.67 46.97 

Manning's n Values num= 
Std n Val Sta n Val !3ta n Val ~~t a II Val 

620 . 057 1393.33 • 04 ~. 1564.67 • 04 2070.67 .04 

Bank Sta: Left Right Lengths: Left Channel Riqht Coeff Contt:. Expan. 

1393.3.3 1564.67 31.76 46.22 4[>. ~4 • 1 . 3 

CROSS SECTION RIVER: North Box outlet 
REACH: 1 RS: 238.25* 

INPUT 
Description: 
Station Elevation Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Stet Elev 

605 47.37 660.61 45.08 675.23 44.83 709.76 44.72 786.04 44.4 9 

1041.28 43.:,:: 1049.0~ 0.49 1080.88 43.37 1108.54 43.:37 1127.58 43.37 

113~.35 43 •. 37 1.3~4 43 . .17 Ll24.~'J 44 • .37 1.328.5 4.3.37 1332.5 4~.87 

1373. 7!'> 42.87 1.181.25 42.87 14 09.7 r; 42.87 1412.2.'i 43.37 1478. ~:, 44.32 

16~,7 .5 4~>. 82 2047.:, 46. ~.7 

!--Ianni nq 's n v.~lue>; mom= 
~::;ta n Vdl Stet n Val :3t ci n Val ~~t a n Val 

605 • 0!'>4 1.324 .04f> 1478.25 • 04 2047 ,!', . 04 

Bank Sta: L<--ft Riqht Lengths: Left Chann<"l Riqilt Co<"ff Cont r. Expan. 

1324 1478.25 31.76 46.22 4!'>. ~4 • 1 .3 

CROSS SECTION RIVER: North Box outll"t 
REACH: 1 R~~: 238.166•· • INPUT 
Dl"sct-iption: 
Station Ell"vation [latd num= 2:.: 

Sta E}PV Sta E}PV Sta E}PV ::;td Elev ~:;t a El<ev 

590 47.04 641.4 44.84 6S4.9.3 4 4. 6"> b86.84 4 4. :,4 757.36 44.29 

993.31 43.~ 1000.46 43.17 1029.92 4 3. 04 1W•">.49 4.3. 04 1073.09 4 3. 04 

1077.5 43.04 1254.67 4.3. 04 12.54.83 4.3.7 1L~l·7.67 43.04 1260.33 4~.7 

1.306.17 4~.7 1314.5 42.7 1346.17 42.7 1347.83 43.04 1391.83 43.67 

1591 4f>.34 20~4.33 46.17 

Manninq'c. n Valli<"S nt11n= 
Sta n Val Stet n Val ~~t a n Val Sta II Val 

590 • 0!'>1 1254.67 .045 1391.83 .04 20~4.33 .04 

Bank ~~t a: L<"ft Ri~Jht L<"nqths: LPft Chann<"l Ri~Jilt <.:o<>ff Contr. Expan. 

12!'>4. 67 1391.83 .H.76 46.22 4S.L4 . l . 3 

CROS!3 ::;ECTION RIVEH: No~:o·l! f)(, X outlPt 

REACH: 1 R•'· ·'. ~38.083' 

INPUT 
D<escdpt ion: 
!.:;tat i vl1 El .... v<tlion lldtd lltlfn= ..! -~ 

~~t d E:l<--V ~~t d E:l<--v :;t ct E:l<--V :.~t d 1::}1-'V :._:ad l.:l<--V 

S75 46.7 b~2.~ 4 4. 61 634.6~ 4 4. 4 8 6fJ..l, 9~ 44 • .36 7~1:l.68 4 4 . (Hj 

945.34 42.89 9.'11.91 42.85 978.96 42.7 10(1::'.44 42.7 1018.6 42.7 

1022.6!:> 4~.7 1185.33 4~.7 118!'>. 4~ 43.04 1lf3C).83 4~.7 1188.17 42. c-,4 

1238.58 42.f>4 1247.75 42.S4 1~8~.58 42.54 1~8.1.4~ 42.7 130!'>.42 4 i. OL 

1524. [J 44. 8[> ~001.17 45.77 

Mannin~r's n Valu<"c. num= 4 

:._:;ta n Val Sto n Val ~-:t ci n Val :~t d II Val 

fJ75 .048 118:,. 33 .045 1.30!:>. 42 • 04 ~001. 17 • 04 

• Bank !.:;ta: L<"ft Riqilt LPn9thc.: L<'f t Chdnowl Ri•Jilt c·,_,...,f f r::ontr. t:Z.pdll. 

118[>. 3.! 1JW,,4;;: ~I.·](, 4f:i.n 4 r,. ·~4 . 1 l 

CRO:..:;~~ SECTION RIVER: Not:til Boz outl<>t 

RE:ACH: 1 R::;: 238 



nbox.rep 

INE'IIT 
Description: • Station E1<-'Vat icn·• Ddt a num= ]0 

:3ta E1PV .Sta E1ev .:.:;td E1<>V Sta Elev Sta Elev 

560 46.37 603 44.37 700 43.87 'l%8 4%.37 1116 42.37 

1171 42.37 1181 42.37 1219 42.37 I 4:,8 44.37 1978 45.37 

Mannin~J'fi n Values ntlm= 3 
Sta n v,,l :::t a n Val ~:;t a n Vdl 
560 .045 1116 . 04~· 1Ll 9 . 04 

Bank Sta: L<eft Right Lengths: Left Channel Ri•Jht Coeff Contr. Ex !Jan. 

1116 1219 0 0 0 . 1 . 3 

SUMMARY or MANNING'S N VALUES 

River:North Box outlet 

Reach River Sta. n1 n2 n3 n4 

1 690 .013 .013 .013 

1 675 .028 .028 .028 

1 6!:>L .028 .028 .028 

1 63L .028 .0:::8 . 028 

1 L56 . 04~· . u4:, .04 

1 251. 7~ ... .054 .04!'. .04 . 04 

1 247 .:J* . 062 . 04:, .04 . 04 

1 243.2~, .. • 071 . 04:, . 04 • 04 

1 239 .08 .04S .04 

1 238.916* .077 .04S .04 . 04 

1 238.833* .074 . 045 . 04 .04 

1 238.75* .071 . 04~· . 04 . 04 

1 238.666* .068 • 04:, .04 . 04 

1 238.583* .065 . 04:, .04 . 04 

1 238.5* . 062 .04!'. .04 .04 

1 238.416* .06 . 04c' . 04 .04 

• 1 238.333* .057 • 04:., • 04 .04 

1 238.25* . 0!:>4 • 04:, . 04 . 04 

1 238.166* .051 . 04 ,, .04 . 04 

L38.083* . 04 8 . 04 c, . 04 .04 

1 238 . 04 5 . U4~> . 04 

~:;UMMARY or REACH LENGTHS 

River: North Box outlet 

Reach River Sta. LPft Chanrwl Right 

1 690 15 IS 1 ~~ 

1 675 23.02 23.02 23.02 

1 652 20 20 20 

1 632 LO %0 %0 

1 2.'16 45 -1'.) 4!l 

1 251. 7fJ* 4:, 4 !J 4 r, 
1 L47 .f>• 4:, ,1 rl 4:-, 
1 ~43.2~, ..... 4 ;, 4 r, 4 y) 

1 2J~J . .ll.7b 46. ;,:;: 4!l.~4 

1 :n8. 'll6•· 31.76 4 (_,. ~ .. ~ 4~>. 24 

238. 833* 31.76 46.L~ 45 . .24 
238.75+ 31.76 46.22 45.24 

1 238.666* 31.76 46.a 45.24 

L38. 583* 31.76 46.a 45.24 

1 L38.5* 31.76 46.L2 45.24 

1 238.416* 31.76 46.LL 45.L4 

1 238. 333• 31.76 46.L2 4c •. 24 

1 238.2~>* n. 76 46.L:% 4 ~). 24 
238.166•· .ll. 76 4 6. "':L 4~'- L4 

238.083* 31.76 4h.LL 4~>. L4 

• L.18 () II () 

7 



• 

• 

• 

SUMMARY OF CONTRACTION AND EXf'AN~'>ION COEFFICIENTS 
River: North Box outlet 

Reach River Sta. Contr. Expan. 

1 690 . 1 .3 

1 675 . 1 .3 

1 652 .1 . 3 

1 632 .1 .3 

1 L'56 . 1 .3 
1 L'51.75* . 1 . 3 

1 247.5* . 1 .3 

1 L'43.25* . 1 .J 

1 239 . 1 .3 
1 L'38. 916* . 1 • .3 

1 238.833* .1 .3 

1 238.75* .1 .J 

1 238.666* .1 .3 

1 238.583* .1 .3 

1 238.5* .1 .3 

1 238. 416* . 1 .3 

1 238.333* .1 .3 

1 238.25* . 1 .3 

1 238.166* . 1 . 3 

1 238. 08J< . 1 . .l 

1 238 . 1 .. l 

fj 

nbox.rep 
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Figure 57. Required blanket thickness as a function 
of flow velocity. 
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Rock Grading: Table 6 provides guidelines for rock gradation in grouted riprap 
installations. Six size classes are listed. 

Rock Quality: Rock used in grouted rock slope-protection is usually the same as that 
used in ordinary rock slope-protection. However, the specifications for specific 
gravity and hardness may be lowered if necessary as the rocks are protected by the 
surrounding grout. 

In addition, the rock used in grouted riprap installations should be free of fines 
in order that penetration of grout may be achieved. 

Grout Quality and Characteristics: Grout should consist of good strength concrete 
using a maximum aggregate size of 3/4 in and a slump of 3 to 4 in (7.6 to 10.2 em). 
Sand mixes may be used where roughness of the grout surface is unnecessary, 
provided sufficient cement is added to give good strength and workability. 

The volume of grout required will be that necessary to provide penetration to the 
depths shown in table 6. 

The finished grout should leave face stones exposed for one-fourth to one-third 
their depth and the surface of the grout should expose a matrix of coarse aggregate. 
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GROUTED ROCK 

Grouted rock revetment consists of rock slope-protection having voids filled with 
concrete grout to form a monolithic armor. See section 2.5 for additional descriptive 
information and general performance characteristics for grouted rock. Sample 
specifications for components of grouted rock revetments are provided in appendix A. 

6.3.1 pesign Guidelines for Grouted Rock · 

Components of grouted rock riprap design include layout of a general scheme or 
concept, bank preparation, bank slope, rock size and blanket thickness, rock grading, 
rock quality, grout quality, edge treatment, filter design, and pressure relief. 

General: Grouted riprap designs are rigid monolithic bank protection schemes. When 
complete, they form a continuous surface. A typical grouted riprap section is shown in 
figure 56. 

Grouted riprap should extend from below the anticipated channel bed scour depth 
·to the design high water level plus additional height for freeboard (see section 3.6.2). 
The longitudinal extent of protection should be as described in section 3.6.1. 

During the design phase for a grouted riprap revetment, special attention needs to 
be paid to edge treatment, foundation design, and mechanisms for hydrostatic pressure 
relief. Each of these items is discussed below. 

Bank and Foundation Prenaration: The bank should be prepared by first clearing all 
trees and debris from the bank, and grading the bank surface to the desired slope. In 

the graded surface should not deviate from the specified slope line by more 
an six in (1 5.2 em). However, locat depressions larger than this can be 

accommodated· since initial placement of filter material and/or rock for the 
revetment will fill these depressions. 

Since grouted riprap is rigid but not extremely strong, support by the 
embankment must be maintained. To form a firm foundation, it is recommended that 
the bank surface be tamped or lightly compacted. Care must be taken during bank 
compaction to maintain a soil permeability similar to that of the natural, undisturbed 
bank material. The foundation for the grouted riprap revetment should have a 
bearing capacity sufficient to support either the dry weight of the revetment alone, or 
the submerged weight of the revetment plus the weight of the water in the wedge 
above the revetment for design conditions, whichever is greater. 

Any large boulders or debris found buried near the edges of the revetment should 
be removed. 

Bank Slope: Bank slopes for grouted riprap revetments should not exceed 
l.S:I. 

Rock Size and Blanket Thickness: Blanket thickness and rock size requirements for 
grouted riprap installations are interrelated. Figure 57 illustrates a relationship 

the 
revetment shoul not exceed 

used in the revetment should not 
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Tl Green Park Holdings, LLC 
T2 Culvert from 1-15 South to Main 
T3 File: gpsb588 By Alex Kingston 

South Box, 482cfs 

•

1000.0002265.540 1 
1147.4402266.500 .013 
1950.5702269.710 1 .013 
2100.0002270.310 1 .013 

R 
TS 
R 
R 
WE 
R 

2118.6302270.880 1 .013 
2230.4502274.310 2 .013 
2337.9302277.600 2 .013 
2530.8202279.460 2 .013 
2530.8202:<79.460 3 .500 
2560.8202279.960 3 .025 

SH 2560.8202279.960 3 
CD 2 3 1 .500 4.000 
CD 3 1 0 .000 6.000 
CD 1 6 0 • 000 

24.500 
30.000 

.00 

.000 

.330 

.00 
PTS 121 . 000 • 000 
PTS 
PTS 
PTS 

9.000 5.390 
6.000 6.050 
2.000 5.730 

PTS .000 4.000 

10. 000 
8.500 
5.000 
1.500 

Q 482.000 .0 

• 

• 

• 000 
5.590 
6. 090 
5.590 

10.000 
8.000 
4. 000 
1.000 

2275.735 

2283.960 
.000 .00 
.330 .00 
.00 .00 

4.000 9.820 
5.730 7.520 
6. 050 3. 000 
5.390 .510 

gpsb588.WSW 

80.454 .000 
0. 000 . 000 
0.000 .000 

-55.024 .000 
-36.188 

0.000 .000 
0. 000 .000 

0.000 .000 

.00 .00 .00 .00 .oo .oo 
4. 530 9. 490 5. 000 
5. 830 7.000 5.930 
5.930 2.4 80 5.830 
5.000 .180 4.530 



FILE: gpsb5BB.WSW W S P G W - CIVILDESIGN Version 14.05 
Program Package Serial Number: 1439 

PAGE 

WATER SURFACE PROFILE LISTING Date: 3-29-2002 Time:11: 1:58 
Green Park Holdings, LLC 

• 

Culvert from 1-15 South to Main South Box, 482cfs 
File: gpsb588 By Alex Kingston 

,.,..,,,.,~,,i,.,,,.,,., .............. ,,,,.,""'""*•"*''*"''*'''*''''''''''""'"''"''*'"j,"'''"-'''''''·*••*'"lllll*'""'"*****"*"".*' 
I Invert I Depth I Water I Q Vel Vel 1 Energy I Super I Critical! Flow Top I Height/ I Base Wt I 

Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd.El. I Elev I Depth I Width IDia.-FTior J.D. I ZL 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1-

L/Elem I Ch Slope I I I I SF Ave I HF I SE Dpth I Froude N I Norm Dp I "N" I X-Falll ZR 
*"**"''"'"** !"*•"**""" '"I •••••••• I""*""'*"'""* I"'*"""*** I"""'"'*' I**""'"*' I"""'*"" ""I'"'"' •••" I"'""*'"* f••••*''"'l •••••••t•••' '"'"I* •••• 

I I I I I 
1000.000 2265.540 10.195 2275.735 482.00 8.50 1.12 2276.86 .00 4.15 .00 1 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
147.440 .0065 .0023 .34 .oo .00 3. 304 .013 

I I I I I I 
1117.440 2266.500 9. 904 2276.404 482.00 8.50 1.12 2277.53 .00 4.15 .oo 1 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
803.130 • 0040 .0023 1.87 9. 90 .00 3.939 • 013 

I I I I I I 
1950.570 2269.710 8.568 2278.278 482.00 8.50 1.12 2279.40 .00 4.15 .00 1 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
149.430 . 004 0 .0023 .35 8.57 .oo 3.932 .013 

I I I I 
2100.000 2270.310 B. 316 2278.626 482.00 8.50 1.12 2279.75 .oo 4.15 .oo 1 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
18.630 .0306 .0023 .04 .00 .00 1. 932 .013 

I I I I I I 
2118.630 2270.880 8.022 2278.901 482.00 8.50 1.12 2280.02 .oo 4.15 .00 1 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
TRANS STR .0307 .0023 .26 .00 .00 .013 

I I I I I I I 
2230.450 2274.310 5.601 2279.911 482.00 5.02 .39 2280.30 .00 2.32 24.50 4. 000 24.500 .00 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
54.305 .0306 . 0011 .06 5. 60 .4S 1. 07 . 013 .00 .00 

I I I I I I 
2284.755 2275.972 4.000 2279.972 482.00 5.02 .39 2280.36 .00 2.32 24.50 4. 000 24.500 .00 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
4.903 . 0306 .0006 .00 4.00 .45 1. 07 . 013 .00 .00 

I I I I I I 
2289.658 2276.123 3. 813 2279.936 482.00 5.27 .43 2280.37 .00 2.32 24.50 4.000 24.500 .00 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
2. 391 .0306 .0007 .00 3.81 .48 1. 07 .013 .00 .00 

-------------------- WARNINCl - Flow depth near top of box conduit --------------------

• 

• 

I No Wth 
IPrs/Pip 

-I 
!Type Ch 
I* •"" ',...., 

0 .o 
1-
IR-COV 

I 
0 .0 

1-
IR-COV 

I 
0 .0 

1-
IR-COV 

I 
0 .0 

1-
IR-COV 

I 
0 .o 

1-
IR-COV 

1 .5 
1-
BOX 

I 
1 .5 

1-
BOX 

I 
.5 

1-
BOX 

gpsb588.0UT 



FILE:, gpsb588.WSW W S P G W- CIVILDESIGN Version 14.05 
Program Package Serial Number: 1439 

PAGE 

WATER SURFACE PROFILE LISTING Date: 3-29-2002 Time:!!: 1:58 
Green Park Holdings, LLC 

• Culvert from I-15 South to Main South Box, 482cfs 
File: gpsb588 By Alex Kingston 

............. ,.,i., •• .., •••• ,a.., •• ,~,, "'"""'*""' """*"" .... , ...... ' .................. ,., ........ ,., ... '''""" ' .... ' """ ... ' ........... ''"*"' ..................... 
I Invert I Depth I Water I Q I Vel Vel I Energy I Super ICritical!Flow TopJHeight/IBase Wtl INo Wth 

Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd.E!.I Elev I Depth I Width IDia.-FTior I.D.I ZL IPrs/Pip 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I 

L/Elem ICh Slope I I I I SF Avel HF I SE [)pth I Froude NINorm DP I "N" I X-Falll ZR I Type Ch 
........ ,, !'"'"**''"' l""**""l**l'''''"'*•t••••••*•• I**·H·••• , ..... ,, .. P·'''**,.,''l''''''"' I''·H'"*''"I"*""".""" I*""'"*** I*'"*"'*'"'!*•••• ,. ** "'"" *' 

I I I I I I 
2292.049 2276.196 3. 721 2279.917 4 82.00 5. 40 .45 2280.37 .oo 2.32 24.50 4. 000 24.500 .00 1 • 5 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
HYDRAULIC JUMP 

-------------------- WARNING - Flow depth near top of box conduit --------------------
I I I I I I I I I I 

2292.049 2276.196 1.329 2277.524 482.00 15.12 3.55 2281.07 .oo 2.32 24.50 4.000 24.500 • 00 1 .5 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I~ 1-

.542 .0306 .0155 .01 1. 33 2. 33 1.07 • 013 .00 .00 BOX 
I I I I I I I I 

2292.590 2276.212 1.334 2277.54 6 482.00 15.05 3.52 2281.06 .00 2.32 24 .so 4.000 24.500 .00 1 .5 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

15.689 .0306 . 0144 .23 I. 33 2.32 1. 07 .0!3 .oo .00 BOX 
I I I I I I I 

2308.279 2276.692 1.399 2278.092 482.00 14.35 3.20 2281.29 .00 2.32 24.50 4. 000 24.500 .00 I .5 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

12.224 .0306 • 0124 .15 1. 4 0 2. 16 I. 07 .013 .00 .00 BOX 
I I I I I I I 

2320.503 2277. 067 1. 468 2278.534 482.00 13.68 2. 91 228l.H .00 2.32 24.50 4.000 24.500 .00 1 .5 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

9. 689 .0306 . 0107 .10 1.47 2.01 I. 07 .013 .00 .00 BOX 
I I I I I I I I 

2330.192 2277.363 1.539 2278.903 482.00 !3.05 2. 64 2281.55 .oo 2.32 24.50 4.000 24.500 .00 I .5 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

7.738 .0306 • 0093 .07 1. 54 1. 87 1. 07 .013 .oo .00 BOX 
I I I I I I I 

2337.930 2277.600 I. 614 2279.214 482.00 12.44 2. 4 0 2281. 62 .00 2.32 24.50 4.000 24.500 .00 I .5 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

63.092 .0096 .0082 .52 1.61 1. 74 1.55 .013 .00 .00 BOX 
I I I I I I 

2401.022 2278.208 1.663 2279.871 482.00 !2.08 2.27 2282.14 .00 2.32 211.~0 4.000 24.500 .00 1 • 5 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

53.848 • 0096 • 0073 .39 1. b6 1. 67 I. ss .013 .00 .00 BOX 

• 

• 

gpsb588.0UT 



FILE: gpsb588.WSW W S P .G W - CIVILDESIGN Version 14.05 
Program Package Serial Number: 1439 

PAGE 

WATER SURFACE PROFILE LISTING Date: 3-29-2002 Time: 11: 1:58 
Green Park Holdings, LLC 

• Culvert from I-15 South to Main South Box, 482cfs 
File: gpsb588 By Alex Kingston 

illllllllllllltlllllltlilillllltllllll..llillllllllllllll•lllllllll>itiiiiiiiiiiiiiiiiiJIIIIllllllllllillll.lltllllll,\lllil>l. 

I Invert I Depth I Water I Q I Vel Vel I Energy I Super ICriticaliFlow TopiHeight/IBase Wtl INo Wth 
Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd. El. I Elev I Depth I Width IDia.-FTior I. D. I ZL IPrs/Pip 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I 
L/Elem ICh Slope I I I I SF Avel HF ISE OpthiFroude NINorm Dp I "N" I X- Fall I ZR I Type Ch 

,,,,,I. II" , •• ' .. I. iII, ••• I I. II I'. I I I". I' 1 '."II. I I I I"' I I. I. I'.' I I II I' I. II. I. I I'' I I I" I I' I I. I II' I I I lid I II I'. I •• I. I' ••• I I l I*.' I i \''"""*" ... 
I I I I I 

2454.870 2278.727 1. 744 2280.471 4 82; 00 11.52 2.06 2282.53 .00 2.32 24.50 4. 000 24.500 .00 1 .5 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

30.910 .0096 .0063 .20 1. 74 1.55 1.55 .013 • 00. .00 BOX 
I I I I I I I 

2485.780 2279.025 1.829 2280.854 482.00 10.98 1. 87 2282.73 • DO 2.32 24.50 4.000 24.500 • 00 .5 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

19.4 85 .0096 .0055 .11 1. 83 1. 45 1.55 • 013 .00 .oo BOX 
I I I I I I I I 

2505.265 2279.213 1. 918 2281.132 4 82.00 10.47 1. 70 2282.83 .00 2.32 24.50 4. 000 24.500 .00 1 .5 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

12.502 .0096 • 004 8 .06 1.92 1.35 1.55 • 013 .00 • DO BOX 
I I I I I I I 

2517.768 2279.334 2.012 2281.34 6 482.00 9.98 1.55 2282.89 .00 2.32 24.50 4.000 24.500 .00 1 .5 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

7.692 .0096 . 0041 .03 2.01 1.25 1.55 .013 .00 .00 BOX 
I I I I I I I 

2525.4 60 2279.408 2.110 2281.518 482.00 9.52 1. 41 2282.93 .00 2.32 24.50 4. 000 24.500 .00 1 .5 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

4.101 .0096 .0036 .01 2.11 1.17 1.5~ .013 .00 .00 BOX 
I I I I I I I 

2529.%1 2279.448 2.213 2281.661 482.00 9.07 1. 28 2282.94 .00 2.32 24. '>0 4. 000 24.500 .00 1 .5 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

1. 259 .0096 .0031 .00 2.21 1. 09 1. ~5 . 013 .00 .DO BOX 
I I I I I I I 

2530.820 2279.4 60 2.322 2281.782 482.00 8.65 1.16 2282.94 .00 2.32 24.50 4. 000 24.500 • 00 1 .5 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

WALL ENTRANCE 
I I I I I 

2530.820 2279.460 3. 444 2282.904 482.00 4. 49 • 31 2283.22 .00 1. 99 32.27 6.000 30.000 .33 0 . 0 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

8.147 . 0167 .0015 .01 3.44 .43 1. bO . 025 .00 .33 TRAP 
I I I I I I I 

2538.967 2279. ~96 3.289 2282.885 482.00 4. 71 .35 2283.23 .00 I. 99 32.17 6.000 30.000 .33 0 . 0 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

7. 615 .0167 .0017 .01 3.29 .47 1. 60 .02S .00 .33 TRAP • 

• 

gpsb588.0UT 



FILE: gpsb588.WSW W S P G W - CIVILDESJGN Version 14.01) 
Program Package Serial Number: 1439 

PAGE 

WATER SURFACE PROFILE LISTING Date: 3-29-2002 T1me:ll: 1:58 
Green Park Holdings, LLC 

• 

Culvert from 1-15 South to Main South Box, 482cfs , 
File: gpsb588 By Alex Kingston .............. ,. ...... , ...................... .~ . ..~. ......... ,,,,,,,,,,,,, ....................... ,. .................... ,. ........... . 

I Invert I Depth I Water I Q I Vel Vel I Energy I Super ICriticallFlowTopJHeight/IBase Wtl 
Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd.El.l Elev I Depth I Width IDia.-FTJor I.D.I ZL 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1-
L/Elem ICh Slope I I I I SF Avel HF ISE !JpthiFroude NINorm Dp I "N" I X-f'alll ZR 

**'*"'*"'I''''"'"''" I"''*****' l"••••''**l"'"''"'''l*'"*'"'l""';l'"*'" 1''''''''"1'''''''1'"'''''' J••••••••J•••••"•f•••••••J"'"*' 
I I I 

2546.583 2279.723 3.141 2282.864 482.00 4. 94 
-I- -I- -I- -I- -I- -I-

7.083 . 0167 
I I I 

2553.665 2279.841 2. 999 2282.840 482.00 5.19 
-I- -I- -I- -I- -I- -I-

6. 544 .0167 
I I I 

2560.209 2279.950 2.864 2282.814 482.00 5. 44 
-I- -I- -I- -I- -I- -I-

• 611 • 0167 
I I I 

2560.820 2279.960 2.852 2282.812 482.00 5. 4 6 
-I- -I- -I- -I- -I- -I-

I 
.38 2283.24 .00 

-I- -I- -I-
.0020 .01 3.14 

I I 
.42 2283.26 .00 

-I- -I- -I-
• 0023 .02 3.00 

I I 
• 46 2283.27 .oo 

-I- -I- -I-
• 0025 .00 2.86 

I I 
.46 2283.28 .00 

-I- -I- -I-

I. 99 32.07 
-1-

.50 I. 60 

1.99 31.98 
-1-

. 54 I. 60 

!.99 31.89 
-1-

.57 1.60 

I. 99 31.88 
-I-

I 
6.000 30.000 

-1- -1- -1-
.025 .00 

I 
6.000 30.000 

-1- -1- -1-
.025 • 00 

I 
6. 000 30.000 

-1- -1- -1-
.025 . 00 

I 
b.OOO 30.000 

-1- -1- -1-

.33 

.33 

.33 

.33 

.33 

.33 

.33 

• 

• 

JNo Wth 
IPrs/Pip 

-I 
!Type Ch , .. ,., .... 

0 
I­
TRAP 

I 
0 

I­
TRAP 

I 
0 

I­
TRAP 

I 

1-

.0 

.o 

• 0 

.o 

gpsb588.0UT 



gpsb2513. WSW 

Tl Green Park Holdings, LLC 
T2 Parallel System to Main Culvert 
T3 File: gpsb2543 By: Alex Kingston 
so 1000.0002250.200 2254.4 90 

• 1000.1002250.200 .028 .000 
1050.34 02250.4 00 1 .028 .000 
1050.3402250.400 2 

R 1237.8902251.150 2 • 013 .000 .000 
R 1290.8302251.360 2 .013 -32.268 .000 
TS 134 8. 9302251.600 3 .013 -38.708 
R 2939.3702257.960 3 .013 • 000 • 000 b 

TS 2939.3802257.970 4 .013 .000 .000 0 
R 3007. 0002260.575 4 • 013 25.000 
SH 3007.0002260.575 4 2266.050 
CD 2 3 2 .500 5.000 31.000 .ooo .000 .00 
CD 4 2 0 .000 14.000 20.000 . 000 • 000 • 00 
CD I 5 0 .000 .00 .oo .oo .00 .00 .00 .oo .00 .00 .00 
CD 3 6 .000 .00 .00 .oo .00 .oo .00 .00 .00 .00 .oo 
CD 5 5 .000 .00 .oo .00 .00 .00 .00 .00 .00 .00 .00 
co 6 5 .000 .00 .00 .00 .oo .00 .00 .00 .oo .00 .00 
co 7 .000 3.000 .00 • 00 • 00 • 00 .00 • 00 .oo .00 .00 .00 
PTS I 4 .ooo 5.000 10.000 .000 90.000 .000100.000 5.000 
PTS 329 .ooo .000 24.000 .000 23.750 1. 900 23.500 2.660 23.000 3.700 
PTS 22.000 5.030 21.000 5.920 20.000 6.530 19.000 6.950 18.000 7.240 
PTS 17.000 7.470 16.000 7.660 15.000 7.810 14.000 7.920 13.000 7.980 
PTS 12.000 8.000 I!. 000 7. 980 10.000 7.920 9. 000 7. 810 8.000 7.660 
PTS 7.000 7.470 6.000 7.240 5.000 6.950 4. 000 6.530 3.000 5.920 
PTS 2.000 5.030 1.000 3.700 .500 2.660 .250 1.900 
PTS 5 .000 7.500 .100 .000 20.000 .000 35.000 7.500 4 0. 000 7.600 
PTS 6 .ooo 7.500 .100 .000 15.000 .000 35.000 .ooo 50.000 7.500 
Q 2543.000 • 0 

• 

• 



FILE: gpsb2543.WSW W S P G W - CIVILDESIGN Version 14.05 
Program Package Serial Number: 1439 

PAGE 

WATER SURFACE PROFILE LISTING Date: 3-25-2002 Time: 3:59: 
Green Park Holdings, LLC 

• Parallel System to Main Culvert 
File: gpsb2543 By: Alex Kingston 

" ~ I. ' I I I I i I ,l i I I i I j. I I. lo i-" l ," i i i i ,_ I i i I I .!. ,&, "- I i ' i I I I I I ,a. I •• I I I I j- I l I ' I 4 I i t t -4 • i I. I I " '- '- I I I I I I I I i '- i I I I I I I ' ' I 4 I • t I ' I • I I 6 i i .to " I I I ' i l I i" I 

I Invert I Depth I Water 1 Q I Vel Vel 1 Energy I Super ICriticaliFlow TopiHeight/IBase Wtl )No Wth 
Station I Elev I (FT) I Elev I ICFS) I (FPS) Head I Grd. El. I Elev I Depth I Width IDia.-FTior I. D. I ZL IPrs/Pip 

-I- -I- -I- -I- -I- -I- -I- -I-' -I- -I- -I- -)- -I- -I 
L/E!em ICh Slope I I I I SF Ave) HF ISE DpthiFroude NINorm Dp I "N" I X-Falll ZR IType Ch 

............. 1'''''''''1''"',.,*'''1''''"''''1'''''"''"1'''''''1''*''''1'''''"''''1"''''''1''''''''1'"''''"'1'''''''1'"'''''1'"'*' Jll:hld:*l 

I I I I I 
1000.000 2250.200 2. 063 2252.263 2543.00 14.65 3.33 2255.60 .00 3.07 88.25 1 0 .0 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
.100 .0000 • 0314 .00 2.06 r.'84 .000 .028 IR-OPEN 

I I I I I I I 
1000.100 2250.200 2.062 2252.262 2543.00 14.66 3. 34 2255.60 .00 3.07 88.25 1 0 • 0 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
7.294 • 004 0 .0338 .25 2.06 1. 84 3.806 .028 IR-OPEN 

I I I I I I I 
1007.394 2250.229 1.979 2252.208 2543.00 15.30 3. 64 2255.84 .00 3.07 87.92 1 0 .o 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
7. 857 .0040 .0391 .31 1.98 1. 96 3.806 .028 IR-OPEN 

I I I I I I I 
1015.251 2250.260 1. 891 2252.151 2543.00 16.05 4. 00 2256.15 .oo 3.07 87.56 1 0 • 0 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
7.583 .0040 • 0455 .35 1. 89 2.10 3. 806 .028 IR-OPEN 

I I I I I 
1022.834 2250.290 1. 806 2252. 09b 2543.00 16.83 4.40 2256.50 .oo 3.07 87.22 1 0 • 0 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
7. 335 . 0040 . 0531 .39 1.81 2.25 3.806 .028 JR-OPEN 

I I I I I I 
1030.169 2250.320 1. 726 2252.046 254 3. 00 17.65 4. 84 2256.89 .00 3.07 Bb.90 1 0 .o 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
7. 014 • 0040 .0619 .43 1. 73 2.42 3.806 .028 JR-OPEN 

I I I I I I 
1037.182 2250.347 1.648 2251.996 2543.00 18.52 5.32 2257.32 .00 3.07 86.59 1 0 .0 

-I- -I- -I- -I- -'I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
6. 725 .0040 .0721 .49 1. 65 2. 59 3.806 .028 IR-OPEN 

I I I I I I 
1043.908 2250.374 1.574 2251.94 8 2543.00 19.42 5. 86 2257.80 .00 3.07 86.30 1 0 .0 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
6. 432 • 0040 .0841 .54 1.57 2.78 3.806 . 028 I R-OPEN 

I I I I I I I 
1050.340 2250.4 00 1.504 2251.904 2543.00 20.37 6.44 2258.35 .00 3. 07 86.02 1 .0 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
WALL EXIT 

• 

• 

gpsb25B.OUT 



FILE: gpsb2543.WSW W S P G W - CIVILDESIGN Version H. 05 
Program Pack .. ,.ge Serial Number: 1439 

PAGE 

WATER SURFACE PROFILE LISTING Date: 3-25-2002 Time: 3:59: 
. Green Park Holdings, LLC 

• 

Parallel System to Main Culvert 
File: gpsb2543 By: Alex Kingston 

,I, I<* • l l ,I, -l J. lr l .. * It"." II-" j ,I, l *",I,"*" " ",\,l t" i * i ,t i l j ,. ' lr i .1. i ' I " j. i ,\ ,\ " ' • i l f f l l l .. i t * ' i t I * • " ,\ l i i • l l I f * f I l l l l l l l I 1o *I l • l l i t A ' * I l I i * i i I i i j f 

I Invert I Depth I Water I Q I Vel Vel I Energy I Super !Critical I Flow TopiHeight/IBase Wtl 
Station I Elev I (FT) I Elev (CFS) I (FPS) Head I Grd.El.l Elev I Depth I Width IDia.-FTior J.D.\ ZL 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1-

!No Wth 
IPrs/Pip 

-I 
L/Elem \Ch Slope I I I I SF Ave\ HF ISE Dpth\Froude NINorm Dp I "'N"' I X-Falll ZR .\Type Ch 

I 
1050.340 2250.400 

-1- -1-
54.802 .0040 

I 
1105.!42 2250.619 

-I- -I-
67.896 .0040 

I 
1173.038 2250.891 

-I- -I-
64.852 • 004 0 

I I 
1237.890 2251.150 

-I- -I-
52.940 .0040 

I 
1290.830 2251.360 

-I- -I-
TRANS STR .0041 

I 
1348.930 2251.600 

-I- -I-
257.777 .0040 

I I 
1606.707 2252.631 

-I- -I-
86.610 • 004 0 

• 

• 

I 
4. 827 2255.227 

-1- -1-

I 
2543.00 

-I-
17.56 

-I-

I 
4. 79. 2260.02 

-1- -1-
.0075 .41 

-------------------- WARNING - Flow depth near top of 
I I I I 

4.653 2255.272 2543.00 18.22 5.15 2260.43 
-I- -I- -I- -I- -I- -I-

• 0084 .57 
-------------------- WARNING - Flow depth near top of 

I I I I 
4.436 2255.327 2543.00 19.11 5.67 2261.00 

-I- -I- -I- -I- -I- -I-
.0096 .62 

I 
4.230 2255.380 2543.00 20.04 6.24 2261.62 

-I- -I- -I- -I- -I- -I-
• 0108 .57 

I I I 
4.061 2255.421 2543.00 20.87 6. 77 2262.19 

-I- -I- -I- -I- -I- -I-
• 0079 . 4b 

I I I 
6. 732 2258.332 2543.00 17.59 4. 81 2263.14 

-I- -I- -I- -I- -I- -I-
• 0042 1. 08 

I I I 
7.250 2259.881 2543.00 16.77 4. 37 2264.25 

-I- -I- -I- -I- -I- -I-
• 004 2 .36 

.oo 
-1-

4.83 

5.00 31.00 
-1-

1.43 5.00 

I 
5.000 31.000 

-1- -1- -1-
.013 .00 

box conduit --------------------
I 

. 00 5. 00 31.00 5.000 31.000 
-I- -I- -I- -I- -I-

4. 65 1. 51 5.00 .013 .oo 
box conduit --------------------

I I I I I 
.00 5.00 31.00 5.000 31.000 

-I- -I- -I- -I- -I-
4. 44 1.63 5.00 .013 .00 

I I 
5. 00 5.00 31.00 5.000 31.000 

-I- -I- -I- -I- -I-
5.00 1. 75 5.00 • 013 .00 

I I 
5.00 5.00 3!. 00 5.000 31.000 

-I- -I~ -I- -I- -I-
5.00 I. 8b .013 .00 

I 
.oo 6. 73 15.04 3 

-I- -I- -I- -I- -I-
b. 73 1.00 7.300 • 013 

I I 
.00 6. 73 11.91 3 

-I- -I- -I- -I- -I-
7.25 .83 7.300 . 013 

.oo 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

2 
I­

BOX 

2 
1-

BOX 

2 
1-

BOX 
I 

2 
1-
BOX 

I 
2 

1-
BOX 

I 
0 

1-

.5 

.5 

.5 

.5 

.5 

.0 

IR-COV 
I 

0 • 0 
1-

IR-COV 

gpsb2543.0UT 



FILE: gpsb2543.WSW W S P G W - CIVILDESIGN Version H. OS 
Program Package Serial Number: 1439 

PAGE 

WATER SURFACE PROFILE LISTING Date: 3-25-2002 Time: 3:59: 
Green Park Holdings, LLC 

• Parallel System to Main Culvert 
File: gpsb2543 By: Alex Kingston 

•• , •••••• ,.. •• , ......................... , ........ , ............... ,. ......... l .............. ,,,,,,.,,,,,,,,,,,,,,._, ..................... ,.. 

I Invert I Depth I Water I Q I Vel Vel Energy I Super ICriticaliFlow TopiHeight/IBase Wtl INc Wth 
Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd. El. I Elev I Depth I Width IDia.-FTior I. D. I ZL IPrs/Pip 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I 
L/Elem ICh Slope I I I I SF Avel HF ISE DpthiFroude NINorm Dp I "N" I X-Falll ZR I Type Ch 

"*'"''""''" , ... , ........ , I'''**••• I'"''"'''''' I'*''''''* 1'''''"'1''''*'• I &IIIIHiltiJIIIIIIlJIIl..JIIIIJ I ''"''''1'*''''"'1''''*'' I'"'*' I''''""'" 
I I I I I 

1693.318 2252.977 7.300 2260.277 2'>43.00 16.71 4. 34 2264.61 .00 6. 73 11.48 3 . 0 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

327.406 • 0040 .0042 1.37 7.30 . 81 7.300 .013 !R-COV 
I I I I I I I 

2020.724 2254.287 7.300 2261.587 2543.00 16.71 4.34 2265.92 .00 6.73 11.48 3 0 .0 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

HYDRAULIC JUMP 
I I I I I 

2020.724 2254.287 6.171 2260.458 2543.00 18.77 5. 47 2265.93 .oo 6. 73 17.18 3 0 .o 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

I31.320 .0040 • 0054 .70 6.17 1.18 7.300 .013 IR-COV 
I I I I I I I I 

2152.044 2254.812 5. 838 2260.650 2543.00 19.63 5. 98 2266.63 .00 6. 73 18.18 3 0 .0 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

135.451 • 0040 • 0060 • 81 5. 84 1.30 7.300 . 013 IR-COV 
I I I I I I 

2287.4 95 2255.354 5.513 2260.867 2543.00 20.58 6.58 2267.45 .00 6. 73 18.91 3 0 . 0 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

I27. 8!1 .0040 .0068 .87 5. S1 ]. 42 7.300 .013 IR-COV 
I I I I I I I 

2415.335 2255.865 5.215 2261.080 2543.00 21.59 7. 24 2268.32 .oo 6. 73 19.58 3 . 0 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

119.632 .0040 . 0077 .93 5.22 l. ss 7.300 .013 !R-COV 
I I I I I I I 

2534.968 2256.343 4.939 2261.282 2543.00 22.64 7.96 2269.24 .00 6. 73 20.14 3 0 .0 
-I- -I- -I- ,-1- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

111.554 .0040 .0088 .99 4. 94 1. 69 7.300 .013 IR-COV 
I I I I I I I 

2646.522 22'>6. 789 4.682 2261.471 2543.00 23.75 8.76 2270.23 .00 6. 73 20.52 3 0 .0 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

103.963 .0040 • 0101 1.05 4.68 1.83 7.300 .013 IR-COV 
I I I I I I 

2750.485 2257.205 4.4!1 2261.646 2543.00 24.91 9. 63 2271.28 .00 6. 73 20.89 3 0 . 0 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-

97.347 • 0040 • Ollb 1.13 4.44 1.99 7.300 . 013 !R-COV • 

• 



FILE: gpsb2543.WSW W S P G W- CIVILDESIGN Version 14.0? PAGE 
Program Package Serial Number: 1439 

WATER SURFACE PROFILE LISTING Date: 3-25-2002 Time: 3:59: 
Green Park Holdings, LLC 

File: gpsb2543 By: Alex Kingston 
• 

Parallel System to Main Culvert 

"*"•'-•"'**'"*"'*****'************"*"'"*"*''*************"'**''*'-'*""''*'*"***'*''*"*''*"'"''''*"*'***""''•****''''*''''**'•'"' 
I Invert I Depth I Water I Q I Vel Vel Energy I Super ICriticaliFlow TopiHeight/IBase Wtl 

Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd.El.l Elev I Depth I Width IDia.-FTiot !.D. I ZL 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1-

L/Elem ICh Slope I I I I SF Ave! HF \SE DpthtFroude NINorm Dp I "N" I X-Falll ZR 
... ..,.,., .. ,.,,.,., ........ 1*******"'1''""*""'.*' 1***''"'"'1''"*''* , ........ ''1'''''**'"'1'''*'*" I Ill ....... I'' •••••• , ........ , ••••• , .. ,., ... . 

I I I I I I 
2847.833 2257.594 4.215 2261.809 2543.00 26.12 10.60 2272.41 .00 b.73 21.23 3 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1-
91.538 .0040 .0133 1.21 4.22 2.15 7.300 .013 

I I 
2939.370 2257.960 11.66 2273.62 

-1- -1- -I- -1-
.00 TRANS STR 1. 0250 • 0128 

I I I 
2939.380 2257.970 11.04 2273.78 

-1- -1- -1-
25.086 .0385 .0107 

I I 
2964.466 2258.936 10.13 

-1- -1- -1-
23.309 .0385 .0094 

I I 

-1-
.27 

2274.05 
-1-

.22 

2987.774 2259.834 9.21 2274.27 
-1- -1- -1-

19.226 .0385 .0082 
I 

-1-
.16 

I 
3007.000 2260.575 5.475 2266.050 2543.00 23.22 

-I-
8.37 2274.42 

-1- -1- -1- -1- -1- -1- -1-

.00 
-I-

4.00 
I 

2. 85 
-I-

7.62 
I 

2. 62 
-I-

7.59 
I 

2.38 
-1-

7.60 

b. 73 21.54 
-1-

2.33 

7.95 

2.15 

7.95 

2.02 

7. 95 

20.00 
-1-

3.16 

20.00 
-I-

3.16 

20.00 
-1-

1.88 3.16 

-I- -1-
.013 

I 
3 
-I-

I 
14.000 20.000 

-1- -1- -1-
.013 .00 

I 
14.000 20.000 

-1- -1- -1-
.013 .00 

I 
14.000 20.000 

-1- -1- -1-
.013 . 00 

I 
2.1b 7.95 20.00 14.000 20.000 

-1- -1- -1- -1- -1-

.00 

.00 

• 00 

.00 

.00 

. 00 

.00 

• 

• 

INo Wth 
IPrs/Pip 

-I 
!Type Ch , ........ . 

0 .0 
1-
IR-COV 

I 
0 .0 

1-
IR-COV 

0 .0 
1-
RECTANG 

I 
0 . 0 

1-
RECTANG 

I 
.o 

1-
RECTANG 

I 
. 0 

1-

gpsb2543.0UT 



gpsbalt3. WSW 

T1 Green Park Holdings 
T2 Flow From I-15 to Las Vegas BLVD 
T3 gpsbalt3 
so 945.1602248.900 1 2254.490 

• 1000.0002249.200 1 .028 .000 

104 0. 340224 9. 360 1 .028 .000 

1050.34 0224 9. 4 00 1 .028 10.000 2249.400 • 0 .000 

wx 1050.34 0224 9. 4 00 5 
R 1237.8902250.150 5 • 013 .000 .000 

TS 1316.54 02250.4 50 6 • 013 -47.074 

R 14 00.0002250. BOO 6 • 013 .000 .000 

R 2200.0002254.000 6 .013 .000 .000 

R 2600.0002255.600 6 .013 • 000 .000 

R 2938.2902256.950 6 .013 .000 .000 0 

R 3093.3902257.570 6 • 013 88.866 .000 0 

R 3545.4702259.380 6 .013 • 000 .000 

R 3729.7002260.120 6 • 013 -88.866 .000 

R 3880.2502260.720 6 • 013 .ooo .000 0 

R 4029.5902261.320 6 .013 85.566 .000 0 

R 4 200.0002262.000 6 • 013 .000 .000 

R 4600.0002263.600 6 • 013 .000 .000 

R 4835.6902264.500 6 • 013 .000 .000 

R 4862.0002264.200 6 • 013 .000 .000 

JX 4 872.0002265.450 6 .013 482.000 2264.68 12.0 10.000 

R 4887.3802268.800 6 .013 6.287 .000 0 

R 5092.0002270.84 0 6 • 013 23.674 .000 0 

R 5168.7902272.750 6 • 013 .000 .000 0 

TS 5327.9602276.770 7 .013 -60.798 

R 5361.7202277.620 7 • 013 -12.895 .000 

R 54 97.9802281. 100 7 • 013 .000 .ooo 
R 5773.0002282.700 7 • 013 .000 .000 

WE 5773.0002282.700 8 .500 
R 5803.0302283.190 8 .013 .000 

SH 5803.0302283. 190 8 2283.190 

CD 2 3 0 .000 7.000 10.000 . 000 .000 .00 

CD 3 .500 5. 000 22.000 . 000 .000 . 00 

CD 4 2 .500 5.000 22.000 • 000 .000 .00 

CD 5 2 .500 5.000 22.000 .000 .000 .00 

CD 7 2 .500 4.000 37.000 • 000 .000 .oo 
CD 0 .000 4.000 60.000 • 330 .330 .oo 
CD 1 .000 .oo .00 .00 .oo .00 .00 .00 .00 .00 .00 

CD 6 6 .ooo .00 .oo .00 .00 .00 .00 .00 .00 .oo .00 

CD 9 6 0 .000 .00 • 00 .00 .00 .00 .00 .00 .00 .00 .00 

PTS 1 4 .000 5.000 10.000 • 000 90.000 • 000100.000 5.000 

PTS 621 .000 .000 16.000 .000 16.000 1.000 15.640 3.000 15.410 3. 540 

PTS 15.160 4.000 14.770 4.550 14.380 5.000 13.090 6.000 12.000 6.480 

PTS 11.000 6. 720 8.000 7. 000 5.000 6. 720 4. 000 6. 480 2. 910 6.000 

PTS 1. 620 5.000 1.230 4.550 • 84 0 4. 000 .590 3. 540 .360 3. 000 

• .000 1. 000 
921 .000 .000 10.000 .000 10.000 4. 000 9.820 4. 530 9.490 5.000 

9. 000 5.390 8.500 5.590 8.000 5.730 7.520 5.830 7. 000 5. 930 

PTS 6.000 6. 050 5.000 6. 090 4.000 6.050 3.000 5.930 2. 480 5.830 

PTS 2.000 5. 730 1.500 5.590 1. 000 5.390 .510 5.000 .180 4.530 

PTS .000 4.000 
Q 1326.000 • 0 

• 



FILE: gpsbalt3.WSW W S P G W- CIVILDESIGN Version 14.0~ 
Program Package Serial Number: 1439 

PAGE 

WATER SURFACE PROFILE LISTING Date: 3-26-2002 Time: 4:27:14 
Green Park Holding-:; 

gpsbalt3 ' 
• 

Flow From 1-15 to Las Vegas BLVD 

,. ,. ",., .... ,.,. ''**" .......... *"*"'" ,., ""'"'*'*"* * •••••• "*" "* ....... ' ... '*' '*** '*" "*' '"'' '*" ., j ... ,, *'"'' ''" ""*" '*'"'"'""" .. "*"****'""'""**' 
I Invert I Depth I Water I Q I Vel Vel I Energy I Super ICriticaliFlow TopiHeight/IBase Wtl 

Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd.El.l Elev I Depth I Width IDia.-FTior I.D.I ZL 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1-

L/Elem ICh Slope I I I I SF Ave) HF ISE DpthiFroude NINorm Dp I "N" I X-Falll ZR 
.............. ,., .. ,,,., ........... , ........... , ............. , .............. !"'"*'"' , ........ , ............. , ...... ,. .. 1"*'**"'"'1'''",., .... , ........ , ........ , ••••• 

945.160 
-1-

4 4. 4 60 
I 

I 
2248.900 

-1-
.0055 

989.620 2249.143 
-1- -1-

10.380 .0055 
I 

1000.000 2249.200 
-1- -1-

40.340 .0040 
I 

1040.340 2249.360 
-1- -1-

JUNCT STR • 004 0 

I 
1050.340 2249.400 

-1- -I-
HYDRAULIC JUMP 

I 
1050.340 2249.400 

-1- -1-
HYDRAIJLI C DROP 

I 
1050.340 2249.400 

-I- -I-
187.~~0 .0040 

• 

• 

I I I I I 
5.590 2254.490 1818.00 3.57 .20 2254.69 .00 2.47 100.00 1 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
.0006 .03 5.59 .28 2. 840 .028 

I I I I I I 
5.353 2254.4 96 1818.00 3.75 .22 2254.71 .oo 2.47 100.00 I 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
• 0006 • 01 5. 3~ .30 2. 840 • 028 

I I I 
5.298 2254.498 1818.00 3.79 .22 2254.72 .00 2.47 100.00 1 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
.0007 .03 5.30 .30 3.124 • 028 

I I I I I 
5.152 2254.512 1818.00 3. 91 .24 2254.75 .00 2.47 100.00 1 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
• 0007 .01 5.15 .32 .028 

-------------------- WARNING - Junction Analysis - Irregular Channel--------------------
I 

5.121 2254.521 
-I- -I-

I 
4. 727 2254.127 

-1- -1-

I 
1808.00 3. 91 

-I- -I-

I 
1808.00 18.21 

-1- -1-

-------------------- WARNING - Flow 
I I 

5.121 2254.521 1808.00 17.22 
-I- -I- -I- -I-

I I 
• 24 2254.76 

-I- -I-

5.15 2259.28 
-1- -1-

depth near top of 
I I 

4. 60 2259.12 
-I- -I-

• 0137 2.57 

I I I I I 
.00 2. 46 100.00 1 

-I- -I- -I- -I- -I-

I 
.oo 5.00 22.00 5.000 22.000 

-1- -1- -1- -1- -1-

box conduit --------------------
I I 

.oo 5. 00 22.00 5.000 22.000 
-I- -I- -I- -I- -I-

5.12 1. 39 5.00 .013 .00 

.00 

.00 

.00 

)No Wth 
IPrs/Pip 

-I 
)Type Ch , ....... . 

0 .0 
1-

IR-OPEN 
I 

0 • 0 
1-
!R-OPEN 

I 
0 • 0 

1-
IR-OPEN 

I 
0 .0 

1-
IR-OPEN 

0 
1-

1-

2 
1-

BOX 

.o 

.5 

.5 

gpsbalt3.0UT 

i 

I 



FILE: gpsbalt3.WSW 
PAGE 2 W S P G W - CIV!LDESIGN Version 14. OS 

Program Package Serial Number: 11J39 
WATER SURFACE PROFILE LISTIN<. Date: 3-26-2002 Time: 4:27:14 

Green Park Holdings 

gpsbalt3 , 

• 

' Flow From l-15 to Las Vegas BLVD 

• '"It',,., •• '"'"""""***"'""*••••" ••• ............. It.'*" ... ' ............. ""'' It I-A ... '' ........ '''.' It' It''. It'"''" .. ' ....... '*' ................... *' ... ''. 
I Invert I Depth I Water I Q Vel Vel I Energy I Super /Critical/Flow Top/Height/IBase Wtl 

Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd.El.l Elev I Depth I Width IDia.-FTior J.D. I ZL 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1-

L/Elem ICh Slope I I I I SF Avel HF ISE DpthiFroude NINorrn Dp I "N" I X-Falll ZR 
*'"•' **"'"I''' *••••• !"*******I**"'"*"**"' I'****'*"* I* ••• '"""I*' '""'*• t• •~o "*"**'!"'*'**''I''''"''' 'I'*', .. *'' I''''"''' I*"*"''* I,.,,,.,.. 

I 
1237.890 2250.150 

-1- -I-
TRANS STR . 0038 

I 
1316.540 2250.450 

-1- -1-
.114 .0042 

I 
1316.654 2250.450 

-1- -1-
83.346 .0042 

I 
1400.000 2250.800 

-1- -I-
I I 

1400.000 2250.800 
-1- -1-

.108 .0040 
I I 

1400.108 2250.801 
-1- -1-

799.892 .0040 
I 

2200.000 2254.000 
-1- -I-

I I 
2200.000 2254.000 

-1- -1-
.108 .0040 

I 
2200 .I 08 2254.000 

-1- -1-
399.892 .0040 

I 
2600.000 2255.600 • -:- -:-

,oo. 000 2255.600 
-1- -1-

.107 .0040 
I I 

2600.107 2255.601 
-1- -1-

338.183 .0040 

• 

I 
6.945 2257.094 

-1- -1-

I 
6.523 2256.973 

-1- -1-

I 
6.500 2256.950 

-1- -1-

6.500 2257.300 
-1- -I-

I I 
6.523 2257.323 

-1- -1-

I 
6.500 2257.301 

-1- -1-

I 
6.500 2260.500 

-1- -I-
I I 

6.523 2260.523 
-1- -1-

I 
6.500 2260.500 

-1- -1-

I 
6.500 22b2.100 

-1- -I-
I I 

6.523 2262.123 
-1- -1-

I 
6.500 2262.101 

-1- -1-

I 
1808.00 

-I-

I 
!808.00 

-I-

1808.00 
-I-

I 
1808.00 

-I­
I 

1808.00 
-I-

I 
1808.00 

-I-

I 
1808.00 

-I­
I 

1808.00 
-I-

1808.00 
-I-

I 
1808.00 

-I­
I 

1808.00 
-I-

I 
1808.00 

-I-

17.22 
-I-

19.68 
-I-

19.72 
-I-

19.72 
-I-

19.68 
-I-

19.72 
-I-

19.72 
-I-

19.68 
-I-

19.72 
-I-

19.72 
-I-

19.68 
-I-

19.72 
-I-

4.60 2261.70 
-1- -1-

I 
6.02 2262.99 

-1- -1-
.0075 .oo 

I 
6.04 2262.99 

-1- -1-
.oon, .62 

I 
6.04 2263.34 

-1- -I-
I I 

6.02 2263.34 
-1- -1-

.0075 .00 
I 

6.04 2263.34 
-1- -1-

.0075 5.99 
I 

6.04 2266.S4 
-1- -I-

I I 
6.02 2266.54 

-1- -1-
.0075 .00 

I 
b. 04 2266.54 

-1- -1-
.0075 2.99 

I 
6.04 2268.14 

-1- -I-
I I 

6.02 2268.14 
-1- -1-

.0075 .oo 
I 

6. 04 2268.14 
-1- -1-

.0075 2.53 

.00 
-1-

.oo 
I 

.00 
-1-

6.52 

.00 
-1-

6.50 
I 

.00 
-I­

I 
.00 

-1-
6.52 

I 
.00 

-l­
b.50 

I 
.oo 

-I­
I 

.00 
-l­

b. S2 
I 

.00 
-1-

6.50 
I 

.00 
-I­

I 
.00 

-l­
b.52 

I 
.00 

-1-
6.50 

5.00 22.00 
-1-

!.39 

6.52 7.64 
-I-

I. 00 6.500 

b.52 7.83 
-1-

1.02 6.500 

b.52 7.83 
-I-

I 
6.52 7.64 

-1-
!.00 6.500 

6.52 7.83 
-1-

!.02 6.500 

6.S2 7.83 
-I-

6.52 7.64 
-I-

I. 00 6. 500 

6.52 7.83 
-1-

1.02 6.500 

6.S2 7.83 
-I-

I 
6.52 7.64 

-1-
1.00 6.500 

6.52 7.83 
-I-

!. 02 6.500 

5.000 22.000 
-1- -1- -1-

.013 .oo 
I 

6 
-1- -1- -1-

.013 
I 

6 
-1- -1- -1-

.013 

6 
-1- -1- -I-

I I I 
6 

-1- -1- -1-
.013 

I 
6 

-1- -1- -1-
.013 

6 
-1- -1- -I-

I I 
6 

-1- -1- -1-
.013 

I 
6 

-1- -1- -1-
.013 

I 
6 

-1- -1- -I-
I I I 

6 
-1- -1- -1-

.013 

6 
-1- -1- -1-

.013 

.00 

.00 

INo Wth 
IPrs/Pip 

-I 
!Type Ch 
, .... ** •• 

2 .5 
I-

BOX 
I 

0 .o 
1-

IR-COV 
I 

0 .o 
1-

IR-COV 
I 

0 .0 
I-
I 

0 .0 
1-

IR-COV 
I 

0 .0 
1-

IR-COV 
I 

0 • 0 
I-
I 

• 0 
1-

IR-COV 
I 

• 0 
1-

IR-COV 
I 

0 .0 
I-
I 

0 .o 
1-

IR-COV 
I 

0 .0 
1-

IR-COV 

gpsbalt3. OUT 



FILE: gpsbalt3.WSW 
PAGE W S P G W - CIVILDESIGN Version 14. O':J 

Prog1·am Package Serial Number: 1439 
WATER SURFACE PROFILE LISTING Date: 3-26-2002 TLme: 4:27:14 

Green Park Holdings 

gpsbalt3 . 

• 

Flow From I-15 to Las Vegas BLVD 

• Iii IiI I ,i it,**"- i j i 1 i I j. ,._. ,l IiI I I l i" ,1- I I j--,1- I I 1 I Iii I ,r, I j i. I I ,I I I I I I IiI I IiI I 1 iIi i. I I I I I I' I I I I I I I I I I I" l i -l I .I I I I" I I I Iii I" i I l I,\ I i" I II 

I Invert I Depth I Water I Q I Vel Vel I Energy I Super ICriticaliFlow TopiHeight/IBase Wtl 
Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd.El.l Elev I Depth I Width IDia.-FTior J.D. I ZL 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1-
L/Elem ICh Slope I I I I SF Avel HF ISE DpthiFroude NINorm Dp I "N" I X-Falll ZR 

•• *I I. I'. I'" I •• I. I. I •• I' I."' I j."."' I"', •••• I I I •• I'".' •• ' I'"." I'' I'' •• ' I I.' I"" I I I I I I"' I I' I I" I' ....... '' I I. I".". I I' •• " •• ' I"' I I. I 
I 

6 
-I-

I 
2938.290 2256.950 

-1- -I-
I I 

2938.290 2256.950 
-1- -1-

.108 • 0040 
I 

2938.398 2256.950 
-1- -1-

154.992 .0040 
I I 

3093.390 2257.570 
-I-

I 
-I­

I 
3093.390 2257.570 

-1- -1-
.108 .0040 

I 
3093.498 2257.571 

-1- -1-
451.972 .0040 

I I 
3545.470 2259.380 

-1- -I-
I I 

3545.470 2259.380 
-1- -1-

.108 .0040 
I 

3545.578 2259.380 
-1- -1-

184.122 .0040 
I 

3729.700 
I 

2260.120 
-I--I-

.29. 70~:_2260.12~:-
.107 .0040 

I I 
3729.807 2260.121 

-1- -1-
150.443 .0040 

I 
3880.250 2260.720 

-1- -I-
I I 

3880.250 2260.720 
-1- -1-

.108 .0040 

• 

I 
6.500 2263.450 

-1- -I-
I I 

6.523 2263.473 
-1- -1-

6.500 2263.450 
-1- -1-

I I 
6.500 2264.070 

-1- -I-
I I 

6.523 2264.093 
-1- -1-

I 
6. 500 2264.071 

-1- -1-

I 
6.500 2265.880 

-1- -I-
I 

6.523 2265.903 
-1- -1-

I 
6. 500 2265.880 

-1- -1-

I 
6.500 2266.620 

-1- -I-
I I 

6.523 2266.643 
-1- -1-

6.500 2266.621 
-1- -1-

I 
6.500 2267.220 

-1- -I-
I I 

6.523 2267.243 
-1- -1-

I 
1808.00 

-I­
I 

1808.00 
-I-

I 
1808.00 

-I-

I 
1808.00 

-I­
I 

1808.00 
-I-

I 
1808.00 

-I-

1808.00 
-I­

I 
1808.00 

-I-

I 
1808.00 

-I-

I 
1808.00 

-I­
I 

1808.00 
-I-

I 

19.72 
-I-

19.68 
-I-

19.72 
-I-

19.72 
-I-

19.68 
-I-

19.72 
-I-

19.72 
-I-

19.68 
-I-

19.72 
-I-

19.72 
-I-

!9. 68 
-I-

1808.00 '19.72 
-1- -1-

I 
1808.00 19.72 

-1- -I-
I 

1808.00 19.68 
-1- -1-

I 
6.04 2269.49 

-1- -I-
I I 

6.02 2269.49 
-1- -1-

.0075 .oo 
I 

6.04 2269.49 
-1- -1-

.0075 !.16 
I 

6.04 2270.11 
-1- -I-

I I 
6.02 2270.11 

-1- -1-
.0075 .00 

I 
6.04 2270.11 

-1- -1-
.0075 3.38 

I 
6. 04 227!. 92 

-1- -I-
I I 

b.02 2271.92 
-1- -1-

.007'> .00 
I 

6.04 2271.92 
-1- -1-

.007'> !.38 
I 

6.04 2272.6b 
-1- -I-

I I 
6.02 2272.66 

-1- -1-
.0075 ·.oo 

I 
6.04 2272.66 

-1- -1-
.0075 !.13 

I 
6.04 2273.2b 

-1- -I-
I 

6.02 2273.26 
-1- -1-

.0075 .00 

.00 
-I­

I 
7.00 

-1-
7.00 

7.00 
-1-

7.00 
I 

7.00 
-I­

I 
.00 

-1-
6.52 

I 
.00 

-1-
6.50 

I 
.oo 

-I-

7.00 
-1-

7.00 
I 

7.00 
-1-

7.00 
I 

7.00 
-I­

I 
.00 

-1-
6.52 

I 
.oo 

-1-
6.50 

I 
.oo 

-I­
I 

7.00 
-1-

7.00 

6.52 7.83 
-I-

I 
6. 52 7. 64 

-1-
1.00 6.500 

6.52 7.83 
-1-

!.02 6.500 

b.52 7.83 
-I-

I 
6.52 7.64 

-I-
I. 00 . 6.500 

6.52 7.83 
-1-

1.02 6.500 

b.52 7.83 
-I-

b.52 7.b4 
-1-

!.00 6.?00 

6.52 7.83 
-1-

!.02 6.500 

6. 52 7. 83 
-I-

I 
6.52 7.64 

-I-
I. 00 6. 500 

6.52 7.83 
-1-

!.02 6.500 

b.52 7.83 
-I-

I 
6. 52 7. 64 

-1-
1. oo ·b. 5oo 

-I-

-1-
.013 

-1-
.013 

-I­
I 

-1-
.013 

-1-
.013 

-I­
I 

-1-
.013 

-1-
.013 

-I­
I 

-1-
.013 

-1-
.013 

-I­
I 

-1-
.013 

-I­
I 

-I-

-I-

-I­
I 

-I-

-I-

-I-

-I-

-I-

-I­
I 

-I-

-I-

-I­
I 

-I-

I 
6 
-I-

I 
6 
-I-

I 
6 
-I­

I 
6 
-I-

I 
6 
-I-

I 
6 
-I-

b 
-I-

6 
-I-

6 
-I­

I 
b 

-I-

I 
6 
-I-

6 
-I­

I 
6 
-I-

INo Wth 
IPrs/Pip 

-I 
!Type Ch 
I***'",.'' 

0 .0 
I-
I 

0 .0 
1-
JR-COV 

I 
0 • 0 

1-
JR-COV 

I 
0 .0 

I-
I 

0 .0 
1-

JR-COV 
I 

0 .o 
1-

IR-COV 
I 

0 .0 
I-
I 

0 .0 
1-

IR-COV 

0 .0 
1-

IR-COV 
I 

I­
I 

.0 

0 • 0 
1-

IR-COV 
I 

0 .o 
1-

IR-COV 
I 

I­
I 

• 0 

0 .0 
1-

IR-COV 

gpsbalt3.0UT 



FILE: gpsbalt3.WSW W S P G W - CIVILDESIGN Version 14.05 
Program Package Serial Number: 1439 

PAGE 

WATER SURFACE PROFILE LISTINr. Date: 3-26-2002 Time: 4:27:14 
Green Park Holdings 

• 

Flow From I-15 to Las Vegas BLVD 
gpsbal t3 

'"'''''''''''''"''''''''''''''"''''"'''''''''"'''''*'"''"''''''*"''illlllllillllll.liillll,llillll,llllillllli,ll*'''""*' 
I Invert Depth 1 Water I Q Vel Vel I Energy I Super ICnticaliFlow TopiHeight/IBase Wtl 

Station I Eiev (FT) I E1ev I (CFS) I (FPS) Head I Grd.E!.I Eiev I Depth I Width IDia.-FTior I.D.I ZL 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1-

L/Elem ICh Slope I I I I SF Avel HF ISE DpthiFroude NINorm Dp I "N" I X-Falll ZR 
I." I I • I ·ld I I • '" I" " ' • I * * *. " ..... I' I I " • I I I " I " I i I I • I * I I *I " " ' .... I I ... * * I I I I I I " ' I I I • I I I I I I I " I I I I I "' I I I I ' i ' ' I • " I I "" It I i I* I " •• " • " I I • It ' •• 

I 
3880.358 2260.720 

-1- -1-
149.232 .0040 

I 
4029.590 2261.320 

-1- -I-
I I 

4029.590 226I.320 
-1- -1-

.107 .0040 
I 

4029.698 226I.321 
-1- -1-

170.302 .0040 
I 

4200.000 2262.000 
-1- -I-

I I 
4200.000 2262.000 

-1- -I-
.I08 .0040 

I I 
4200.108 2262.000 

-1- -1-
399.892 .0040 

I 
4 600.000 2263.600 

-1- -I-
I I 

4600.000 2263.600 
-1- -1-

.103 .0038 
I 

4600.103 2263.601 
-1- -I-

I 
6.500 2267.220 

-1- -I-

I 
6.500 2267.820 

-1- -I-
I I 

6.523 2267.843 
-1- -1-

I 
6.500 2267.821 

-1- -1-

I 
6.500 

-I­
I 

I 
2268.500 

-I­
I 

6.523 2268.523 
-1- -1-

I 
6.500 2268.500 

-1- -1-

I 
6.500 2270.100 

-1- -I-
I I 

6.523 2270.123 
-1- -1-

I I 
6.500 2270. I01 

-1- -1-

I 
1808.00 

-I-

I 
1808.00 

-I­
I 

1808.00 
-I-

I 
1808.00 

-I-

I 
I808.00 

-I­
I 

I808.00 
-I-

I 
1808.00 

-I-

I 
I808.00 

-I­
I 

I808.00 
-I-

I 
1808.00 

-I-

19.72 
-I-

19.72 
-I-

19.68 
-I-

19.72 
-I-

19.72 
-I-

19.68 
-I-

19.72 
-I-

19.72 
-I-

19.68 
-I-

19.72 
-I-

I 
6.04 2273.26 

-1- -1-
.0075 1.12 

I 
6.04 2273.86 

-1- -I-
I I 

6.02 2273.86 
-1- -I-

.007S .00 
I 

6.04 2273.86 
-1- -1-

.0075 1.27 
I 

6.04 2274.54 
-1- -I-

I I 
6.02 2274.54 

-1- -1-
.0075 .00 

I 
6.04 2274.54 

-1- -1-
.0075 2.99 

I 
6.04 2276.14 

-1- -I-
I I 

b. 02 2276.14 
-1- -I-

.007S .00 

b. 04 2276.14 
-1- -1-

7.00 
-1-

7.00 

7.00 
I 

-I­
I 

.00 
-1-

6.52 

.00 
-1-

6.50 
I 

.00 
-I­

I 
.00 

-I-
6.S2 

I 
.00 

-1-
6. so 

I 
.00 

-I-

.00 

6.52 7.83 
-1-

1.02 6.500 

6.52 7.83 
-I-

I 
6.52 7.64 

-1-
1.00 6.500 

6.52 7.83 
-1-

1.02 6.500 

6.S2 7.83 
-I-

I 
6. 52 7. 64 

-1-
1.00 6.500 

6.52 7.83 
-1-

1.02 6.500 

6;52 7.83 
-I-

6.">2 7.64 
-I-

1. 00 b. 500 

6.52 7.83 
-1-

-1-
.013 

-I­
I 

-1--
. OI3 

-1-
.013 

-I­
I 

-1-
.013 

-1-
.013 

-I­
I 

-1-
.013 

-1-

-I-

-I­
I 

-I-

-I-

-I­
I 

-I-

-I-

-I­
I 

-I-

-I-

I 
6 
-I-

I 
6 
-I­

I 
6 
-I-

I 
6 
-I-

6 
-I­

I 
6 
-I-

I 
6 
-I-

I 
6 
-I­

I 
6 
-I-

6 
-I-

•

35.S87 .0038 
I I 

35.690 2264.500 
-1- -I-

I 
6.500 2271.000 

-1- -I-

I 
I808.00 

-I­
I 

19.72 
-I-

. 007"> 1. 76 
I 

b.04 2277.04 
-1- -I-

.00 
-1-

6. so 
I 

.00 
-I­

I 

1.02 6.SOO 

b. 52 7. 83 
-I- -I­

I 

• OI3 

-I­
I 

I 
6 
-I­

I I I 
4835.690 2264.500 

-1- -I-
4.14S -.OI14 

I 
4839.834 2264.453 

-1- -1-
5.988 -.0114 

• 

I I 
6. 523 227l. 023 

-1- -1-

I 
6.849 2271.302 

-1- -1-

1808.00 
-I-

I 
1808.00 

-I-

19.68 
-I-

19.28 
-I-

I I 
6.02 2277.04 

-1- -1-
.0083 .03 

I 
5.77 2277.07 

-1- -1-
.0092 .06 

.00 
-1-

6.52 
I 

.00 
-I-

6.8S 

I 
6.52 7.64 

-1-
1.00 .000 

6.52 3.23 
-1-

.63 .000 

-1-
.013 

-I-
. 013 

-I-

-I-

b 
-I-

6 
-I-

INo Wth 
IPrs/Pip 

-I 
!Type Ch 
I •••"' '*' 

0 .0 
1-

IR-COV 
I 

I­
I 

.0 

0 .0 
1-

IR-COV 
I 

0 .o 
1-

IR-COV 
I 

0 .0 
I-
I 

0 .o 
1-

IR-COV 
I 

• 0 
1-

IR-COV 
I 

. 0 
1-

0 • 0 
1-

IR-COV 
I 

0 .0 
1-

IR-COV 
I 

0 • 0 
I-
I 

0 • 0 
1-
IR-COV 

I 
• 0 

1-
IR-COV 

gpsbalt3.0UT 



FILE: gpsbalt3.WSW W S P G W- CIVILDESIGN Version 14.0S 
Program Package Serial Number: 1439 

WATER SURFACE PROFILE LISTING 
Green Park Holdings 

PAGE 5 

Date: 3-26-2002 Time: 4:27:14 

• 

Flow From I-15 to Las Vegas BLVD 
gpsbalt3 

iii i j j i i.! j l i i .Iii I i j i jA ........ l j i i J. tIt I i l t- I ill l ,\ l lIt 11 i i l j j l j lrJ. l l ill J. i l i Ill l i l j l I lr l I I l i ,l I. It l l I I I I I I Ill .I I I,\.. l i l j. "II' i I" I J. ,l l ,I. I l 

I Invert I Depth I Water I Q Vel Vel I Energy 1 Super !Critical!Flow TopiHeight/JBase Wtl 
Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd.E!.I Elev I Depth I Width IDia.-FTior I.D.I ZL 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1-
L/Elem ICh Slope I I I I SF Avel HF ISE DpthiFroude NINorm Dp I "N" I X-Falll ZR 

••••••••• ,.""**"'"'*"'1'*• ....... , ••••••••• I'''**"''' I'*'*'"' l"''"*•••i"'''''·Hd 1'''''"'1'''''''•1''"**'"'1'''"**'1"""'"•'•!•*-l** 
I I I 

484'>.823 2264.385 7.000 2271.385 1808.00 19.23 
-I- -I- -I- -I- -I- -I-

16.177 -.0114 

I 
5. 74 2277.12 .00 

-I- -I- -I-
.0092 .15 7.00 

6.52 .00 
-I-

.oo .000 
-I-

.013 
-I-

I 
6 
-I-

INo Wth 
IPrs/Pip 

-I 
!Type Ch 
1 .............. .. 

0 
1-

.0 

IR-COV 
I I I I I I I 

4862.000 2264.200 7.334 2271.534 1808.00 
-I- -I- -I- -I- -I-

JUNCT STR .1250 

-------------------- WARNING 
I I I 

4872.000 2265.450 10.136 2275.586 1326.00 
-1- -1- -I- -I- -I-

8.446 .2178 
I I I 

4880.446 2267.290 8.425 2275.715 1326.00 
-1- -1- -I- -I- -I-

19.23 5. 74 2277.27 .00 
-I- -I- -I- -I-

.0050 .05 .00 
- Junction Analysis - Irregular 

I I I 
14.10 3. 09 2278.67 .00 

-I- -I- -I- -I-
• 0050 .04 .00 

I 
14 .10 3. 09 2278.80 .00 

-I- -I- -I- -I-

6. 52 .00 
-I- -I- -I-

.00 .013 
Channel--------------------

I I I 
<;. 72 .00 

-I- -I- -I-
.oo 1. 391 .013 

?. 72 .oo 
-I- -I- -I-

6 0 .0 
-1- 1-

I 
6 
-I-

b 
-I-

IR-COV 

0 • 0 
1-

IR-COV 
I 

0 • 0 
1-

HYDRAll LI C JUMP 
I I I 

4880.446 2267.290 3. 54 6 2270.836 1326.00 23.89 
-1- -1- -I- -I- -I- -I-

]. 792 . 2178 
I I I 

4882.238 2267.680 3. 650 2271.330 1326.00 23.25 
-1- -1- -I- -I- -I- -I-

2.777 .2178 
I I I 

4 885. 015 2268.285 3. 841 2272.126 1326.00 22.17 
-1- -l- -I- -I- -I- -I-

2.3b5 .2178 
I I I 

4887.380 2268.800 4.044 2272.844 1326.00 21.13 
-1- -1- -I- -I- -I- -I-

204. b20 .0100 

•• 

• 

8. 86 2279.70 2.44 
-I- -I- -I-

.0132 • 02 5.98 
I I 

8. 39 2279.72 2. 29 
-I- -I- -I-

• 0119 • 03 5. 94 
I I 

7. b3 2279.76 2.01) 
-I- -I- -I-

.0104 .02 5.89 
I I 

6. 94 2279.78 • 52 
-I- -I- -I-

.0096 1. 9b 4.56 

5. 72 14.81 
-I- -I-

2.18 1.391 

?. 72 14.70 
-I- -I-

2.08 1. 391 

'>.72 14.49 
-I- -I-

1.92 1. 391 

5. 72 14.26 
-I- -I-

1. 78 4. 001 

-I-
.013 

-I-
.013 

-I-
.OI3 

-I-
.013 

6 
-I-

I 
6 
-I-

I 
6 
-I-

6 
-I-

0 • 0 
1-
IR-COV 

I 
0 .0 

1-
IR-COV 

I 
.0 

1-
IR-COV 

I 
0 .0 

1-
IR-COV 

gpsbalt3 .OUT 



gpsbalt3.0UT 

FILE: gpsbalt3. WSW W S P G W - CIVlLDESlGN Version 14. 0? PAGE 
Program Package Serial Number: H39 

WATER SURFACE PROFILE LISTING Date: 3-26-2002 Time: 4:27:14 
Green P.;ark Holdings 

• Flow From I-15 to Las Vegas BLVD 
gpsbalt3 

I J. l,l I i ... 1.1- lr 1-" i lr ,&. "'I,._,\, A i I .. iII lo J. I* i ,1. .. i. j,j I .. l .. i J. i I ,l iIi j o\ .. iII I It iIi 1- I I I I .. i I'- I'-. ,Ill I I I I I I I I IiI I* I I I I I I I I I J. .. I I'-. I A- It I Ii-i IiI 1- I .. * i 
I Invert I Depth I Water Q I Vel Vel I Energy I Super ICriticaliFlow TopiHeight/IBase Wtl INo Wth 

Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd. El. I Elev I Depth I Width IDia.-FTior I. D. I ZL IPrs/Plp 
-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I 

L/Elem ICh Slope I I I I SF Avel HF ISE DpthiFroude NINorm Dp I "N .. I X- Fall I ZR !Type Ch 
"'"'""' ..... I I ld ,, •••• ,I •••• ,. ''I"'" ....... ,, ........ '"'' I'' ••••• I'''' "''I"' I I I .... 'I'''". II I''"''" I' I' I'"'''' I •••• , I *I I'"'"" '*I'*' •• ,, ....... 

I I I I 
5092.000 2270.840 4. 080 2274.920 1326.00 20.97 6.83 2281.75 .oo 5. 72 14.21 6 0 • 0 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
24.878 • 024 9 .0089 .22 4.08 1. 75 2.865 .013 IR-COV 

I I I I I I I 
5116.878 2271.459 4.297 2275.756 1326.00 20.00 6.21 2281.97 .00 5. 72 13.90 6 0 .0 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
19.283 .0249 .0078 .15 4. 30 1. 61 2. 865 .013 IR-COV 

I I I I I I I 
5136.161 2271.938 4.533 2276.472 1326.00 19.07 5. 64 2282.12 .00 5. 72 13.56 6 0 .0 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
14.4 25 • 024 9 • 0069 .10 4. 53 1. 48 2.865 • 0!3 IR-COV 

I I I I I 
5150.585 2272.297 4.787 2277.084 1326.00 18.18 5.!3 2282.22 .00 5. 72 13.13 6 0 .o 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
10.100 .0249 . 0061 .06 4. 79 1. 36 2.865 • 013 IR-COV 

I I I I I I I I 
5!60. 686 2272.549 5. 064 2277. 6!3 1326.00 17.33 4.66 2282.28 .00 5. 72 12.59 6 0 • 0 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
b. 078 .0249 . 0054 • 03 ?.06 1.24 2.865 .0!3 IR-COV 

I I I I I I 
5166.763 2272.700 5.370 2278.070 1326.00 16.53 4.24 2282.31 .oo 5. 72 II. 81 6 0 .o 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
2.027 • 024 9 .0049 .01 ?.37 1.12 2.8b5 .0!3 IR-COV 

I I I I I I I 
5168.790 2272.750 5.716 2278.466 1326.00 15.75 3.85 2282.32 .73 5. 72 10.91 6 0 .o 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
TRANS STR .0253 6. 445 1.000 .013 IR-COV 

I I I I I I I I I 
5327. 960 2276.770 I. 908 2278.678 1326.00 19.30 s. 79 2284. 4 6 4.00 3.48 37. 00 4. 000 37.000 .00 2 .5 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
33.760 .0252 .016b .56 4. 00 2. 50 I. b9 .013 .oo .00 BOX 

I I I I I I I I· I I 
5361.720 2277.620 I. 968 2279.588 1326.00 18.72 5.44 2285.03 .oo 3. 48 37.00 4.000 37.000 .00 2 .5 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
19.164 . 0255 • 0154 .29 I.Y7 2.38 1. b8 . 013 .00 .00 BOX • 

• 



gpsbalt3.0UT 

FILE: gpsbalt3.WSW W S P G W - CIVILDESIGN Version 14. 0? PAGE 
Program Package Serial Number: 1439 

WATER SURFACE PROFILE LISTING Date: 3-26-2002 Time: 4:27: 14 
Green Park Holdings 

• Flow From 1-15 to Las Vegas BLVD 
gpsbalt3 

''''"'''"''''"'''"'"''*"'''''''''''''''''''''""'""·········································''"''' .. '''·················"·· 
I Invert I Depth I Water I Q I Vel Vel I Energy I Super ICriticaliFlow TopiHeight/IBase Wtl INc Wth 

Station I Elev I (FT) I Elev I (CFS) I IFPS) Head I Grd. El. I Elev I Depth I Width I Dia. -FT I or 1.D.I ZL IPrs/Pip 
-I- -I- -I- -1- -I- -I- ·-1- -I- -I- -I- -I- -I- -I- -I 

L/Elem JCh Slope I I I I SF Avel HF ISE DpthiFroude NJNorm Dp I "N" I X-Falll ZR !Type Ch 
"''''''''l"""''-.1'''1''''' 1 ''1'''''''''1'''''''''1'''"'''1'''''''1' 111 '''''1'''''''1'''''''"1''''' 1 ''1"'''"''1'"" 1 '''1 11111 jliiiiLil 

I I I I I 
'5380.884 2278.109 2.013 2280.122 1326.00 18.30 5.20 2285.32 .00 3. 48 37.00 4.000 37.000 .00 2 .5 

-I- -I- -I- -1- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
32. 04 0 .0255 .0138 .44 2.01 2.30 1.68 • 013 .00 .00 BOX 

I I I I I I I 
5412.924 2278.928 2.111 2281.039 1326.00 17.45 4.73 2285.77 .00 3. 48 37.00 4.000 37.000 .00 2 .5 

-1- -1- -1- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
24 .157 .0255 • 0120 .29 2.11 2.15 1. 68 .013 .00 .00 BOX 

I I I I I I 
5437.081 2279.545 2.214 2281.759 1326.00 16.64 4.30 2286.06 .00 3. 48 37.00 4.000 37.000 .00 2 .5 

-I- -1- -I- -I- -1- -I- -I- -I- -I- -I- -I- -I- -I- 1-
18.702 .0255 .0104 .19 2.21 2.00 1.68 .013 .00 .00 BOX 

I I I , I I I 
5455.782 2280.022 2.322 2282.344 1326.00 15.86 3. 91 2286.25 .00 3.48 37.00 4. 000 37.000 .00 2 .5 

-I- -I- -I- -I- -1- -1- -I- -I- -I- -I- -I- -I- -I- 1-
14.671 .0255 • 0091 .13 2.32 1. 86 1.68 .013 .00 .00 BOX 

I I I I I I 
5470.453 2280.397 2.435 2282.832 1326.00 15.12 3.55 2286.38 .00 3. 48 37 .oo 4.000 37.000 .00 2 .5 

-I- -I- -I- -I- -I- -I- -I- -1- -I- -I- -I- -I- -I- 1-
11.1)46 .0255 . 0079 .09 2.44 1. 73 1. 68 .013 .00 .00 BOX 

I I I I I I 
54 81.999 2280.b92 2.554 2283.246 132b.OO 14.42 3.23 2286.48 .00 3.48 37.00 4.000 37.000 .00 2 .5 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -1- 1-
9. 032 .0255 • 0068 .06 2.55 1. b1 1.68 • 013 .00 .00 BOX 

I I I I I I I 
5491.031 2280.923 2. 679 2283. 601 1326.00 13.75 2.94 2286.54 .00 3.48 37.00 4.000 37.000 .00 2 .5 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
6. 949 .0255 .0059 • 04 2.b8 1.50 1. 68 .013 .00 .00 BOX 

I I I I I I 
5497.980 2281.100 2.810 2283.910 1326.00 13.11 2. 67 2286.58 .00 3.48 37 .oo 4. 000 37.000 . 00 2 .5 

-I- -I- -J- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
119.408 .0058 .0054 .64 2. 81 1. 4 0 2.76 .013 .oo .00 BOX 

I I I I I I 
5617.388 2281.795 2.875 2284.670 1326.00 12.81 2. 5'> 2287.22 .00 3. 4 8 37.00 4.000 37.000 .00 2 .5 

-I- -I- -I- -1- -I- -I- -I- -I- -I- -I- -I- -I- -I- 1-
93.84 9 .0058 .0048 .45 2.88 ]. 3~ 2. 7b . 0!3 .00 .00 BOX 

• 

• 
7 



FILE: gpsbal t3. WSW W S P G W- CIVILDESIGN Version 14.05 
Program Package Serial Number: 1439 

PAGE 

WATER SURFACE PROFILE LISTING Date: 3-26-2002 Time: 4:27:14 
Green Park Holdings 

• 

Flow From I-15 to Las Vegas BLVD 
gpsbalt3 

........ ,. •• ,.**•**"*****"**'l***"'*'"""'*l'***''**'*'"''''*'"'""'"'***"**"*'*'**'"*'*'''''*'*''*'*'"''''""******"'***'*'"'•*•• 
I Invert I Depth I Water I Q I Vel Vel I Energy I Super I Critical I Flow Top I Height /I Base Wt 1 

Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd.El.l Elev I Depth I Width IDia.-FTior !.D. I ZL 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1-

L/Elem ICh Slope I I I I SF Avel HF ISE DpthiFroude NINorm Dp I "N" I X-Falll ZR 
"".I* l I"" I'."'*** l. I • * ... * *' "" I""*"~.* •• I'"** •• ''' I''*'.*' I'' j.,l '". I I •• l." * •• I' I l' I I' I' I I"'."" I I' I"'"'. I"''''. i I" ••• " •• I •• I"'* 

I I I I, I I I 
5711.237 2282.341 3. 016 2285.356 1326.00 12.21 2.32 2287.67 .00 3. 48 37.00 4.000 37.000 .00 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
39.737 .0058 • 0042 .17 3.02 1. 26 2.76 • 013 .00 .00 

I I I I I 
5750.974 2282.572 3.163 2285.735 1326.00 11.65 2.11 2287. 84 .00 3. 48 37.00 4.000 37.000 • 00 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
17.362 .0058 .0037 .06 3.16 1.17 2.76 .013 .00 .00 

I I I I I I 
5768.336 2282.673 3.317 2285.990 1326.00 11.10 1.91 2287.90 .00 3. 4 8 37.00 4.000 37.000 .00 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
4. 664 .0058 .0032 • OJ 3.32 1.09 2.76 • 013 .00 .00 

I I I I I 
5773.000 2282.700 3. 480 2286.180 1326.00 10.58 1. 74 2287.92 .00 3. 4 8 37.00 4. 000 37.000 .00 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
WALL ENTRANCE 

I I I I 
5773.000 2282.700 6. 168 2288.868 1326.00 3.47 .19 2289.05 .00 2. 46 64.07 4. 000 60.000 .33 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
16.021 .0163 . 0001 .00 6.17 .25 1.30 • 013 .00 .33 

I I I I I I 
5789.021 2282.961 5.890 2288.851 132b.OO 3.63 . 21 2289.0b .oo 2. 4b b3. 89 4.000 60.000 .33 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-
14.008 . 0163 .0001 .00 5. 89 .27 1.30 .013 .00 .33 

I I I I I 
5803.030 2283.190 5. 644 2288.834 1326.00 3.80 .22 2289.06 .00 2.46 63.73 4. 000 60.000 .33 

-I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I- -I-

• 

• 

!No Wth 
IPrs/Pip 

-I 
!Type Ch 
J•······ 

2 .5 
1-

BOX 
I 

2 .5 
1-
BOX 

I 
2 .5 

1-
BOX 

I 
2 .5 

1-

0 .0 
1-
TRAP 

I 
0 .0 

1-
TRAP 

0 . 0 
1-

gpsbalt3.0UT 
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SOUTH BOX OUTLET 
HEC-RAS MODEL 



• • • 



• 
HEC-RAS September 1998 Version 2.2 

u.s. Army Corp of Engineers 
Hydrologic Engineering Center 

X X 
X X 
X X 

609 Second Street, Suite D 
Davis, California 95616-4687 

(916) 756-1104 

X XXX XX xxxx xxxx 
X X X X X X 
X X X X X 

XX 
X 

X 
XXX X XXX xxxx X XXX xxxx XX XXX X 
X X X 
X X X 
X X XXX XXX 

PROJECT DATA 
Project Title: Southbox outlet 
Project File : sbox.prj 

X 
X X 
xxxx 

Run Date and Time: 3/25/2002 1:37:42 PM 

Project in English units 

PLAN DATA 

Plan Ti tie: Plan 01 
Plan File C:\HEC\RAS\sbox.p01 

Geometry Title: Geom 01 

X 
X 
X 

Geometry File C:\HEC\RAS\st>ox.gOl 

Flow Title 
Flow File 

Plan Summary Information: 

Flow 01 
C:\HEC\RAS\sbox.f01 

X X 
X X 

X X 

Number of: Cross Sections 
Culverts 

17 
0 
0 

Mulitple Openings 
Inline Weirs 

• 

Bridges 

utational Information 
Water surface calculation tolerance 
Critical depth calculaton tolerance 
Maximum number of interations 
Maximum difference tolerance 
Flow tolerance factor 

Computation Options 

0.01 
0.01 
20 
0.3 
0.001 

Critical depth computed only where necessary 

X 
X 
X 

xxxx 
X 

-X 
xxxx 

X 
X 

X XXX X 

0 
0 

Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Mixed Flow 

FLOW DATA 

Flow Title: Flow 01 
Flow File C:\HEC\RAS\sbox.fOI 

Flow Data (cfs) 

RivE>r 
Outlet 
Out let 

Reach 
I 
l 

Boundary Condit ions 

Reach 

Outlet 

GEOMETRY DATA 

Profile 

Pf I 

•
etry Title: Geom 01 
et ry Fi IE> G: \HE•:\RAS\sbox .gO! 

CROSS SECT ION 
REACH: 1 

RIVER: Outlet 
RS: 242 

Upst re,,m 

Known WS = 55.2 

sbox.rep 

Downstr(:>am 

Known WS = 44.87 



INPUT 
DE>sc r i pt 10n: 4111Jtion ~levation Data num= 

Sta ~lev Sta ~lev 

1000 55.4 1000 50.4 

Manning's n Values num= 
Sta n Val Sta n Val 

1000 .013 1000 .013 

Bank Sta: Left Right Lengths: 
1000 1055 

CROSS SECTION OUTPUT Profile IPF 

E.G. Elev (ft) 57.14 
Vel Head (ft) 2.21 
w.s. Elev (ft) 54.93 
Crit w.s. (ft) 54.89 
E.G. Slope (ft/ft) o. 001786 
Q Total (cfs) 2973.00 
Top Width (ft) 55.00 
Vel Total (ft/s) 11.94 
Max Chi Dpth (ft) 4.53 
Conv. Total (cfs) 70346.8 
Length Wtd. (ft) 77.00 
Min Ch El (ft) 50.40 
Alpha 1.00 
Frctn Loss (ft) 0.22 
C & E Loss (ft) 0.10 

Sta ~lev Sta 
1055 50.4 1055 

3 
Sta n Val 

1055 .013 

Left Channel Right 
11 11 77 

Element 
Wt. n-Va 1. 
Reach Len. (it) 
flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per.. (ft) 
Shear (lb/sq ft) 
Stream Power ( lb/ft 
Cum Volume (acre-ft) 
Cum SA (acres) 

~lev 

55.4 

Coeff Cant r. 
. 1 

Left OB 

77.00 

S) 

19.62 
12.68 

£."pan. 
.3 

Charme>l 
0.013 
77.00 

248.96 
248.96 

2973.00 
55.00 
11. 94 

4.53 
70346.8 

64.05 
0.43 
5.18 
6.10 
1. 92 

Right OB 

77.00 

7.21 
7.37 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for arlrlitinnal cross sections. 

CROSS SECTION RIVER: Outlet 
REACH: 1 

INPUT 
DE> script ion: 
Station Elevation Data 

Sta Elev Sta 

.1007 56 1020 
1158 56 1238 

Manning's n Values 
Sta n Val Sta 

1001 .04 1020 

Bank St a: Left 
1020 

Right 
1069 

CROSS S~CT!(JN OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
w.s. Elev (ft) 
Crit w.s. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Gh ~1 (ft) 
Alpha 
frctn Loss (ft) 
C & E Loss (ft) 

RS: 241.5 

num= 7 
Elev Sta Elev Sta 

50 1069 50 1076 
57 

num= 3 
n Val Sta n Val 

. 028 1069 .04 

Lengths: Left Channel 
58.85 87.57 

Right 
78.26 

Profile #PF 

56.83 ~lement 

I. qo Wt. n-Val. 
54. 'l3 Reach Len. (ft) 

54.86 Flow Area (sq ft) 
0.005517 Area (sq ft) 
2973.00 Flow (cfs) 

99.25 Top Width (ft) 
9.19 Avg. Vel. (ft/s) 
4.93 Hydr. Depth (ft) 

40021.4 Conv. (cfs) 
85.47 Wett.-d Per. (ft) 
50.00 Shear (lb/sq ft) 

1.27 StrE-am Power ( lb/ft s) 
0.41 Cum Volume (acr.--ft J 
0.18 Cum SA (acres) 

~lev Sta 
54 1111 

Coeff Contr. 
• 1 

Left OB 
0.040 
58.85 
26.33 
26.33 

124.33 
10.68 
4. 72 
2.41 

1673.9 
11.77 

0.11 
3.64 

19.60 
12.67 

Elev 
55 

Ex pan. 
. 3 

Channel 
0.028 
87.57 

241.59 
241.59 

2758.4 9 
49.00 
11.42 

4.93 
37139.2 

49.00 
1.70 

!9.39 
5.67 
I. 82 

R1ght OB 
0.040 
78.26 
35.66 
35.66 
90.18 
39.56 
2.53 
0.90 

1214.2 
40.64 
0.30 
0.76 
7.18 
7. 33 

Warning: Th<" velocity he.<d has ch,<nged by more than 0.5 ft (0.15 m). This may inli1cate tlw neecl for 
additional cross s.-ctions. 

CROSS S~CTION 
REACH: 1 

RIVER: Outlet 
RS: 241. 375* 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
990.75 55.59 1015 
1070.5 50.47 1078.9 

.tiii<J's 11 Values 
~ta n Val Sta 

QQ0.75 .041 1015 

num= 10 
ElE>V St a 

50.33 1022.5 
53.48 112o.sq 

num= 
n Val £;td 

.032 1010.5 

Elev Sta 
50.09 1024.22 
54.31 1177.27 

n Val ~~t" 
.04 1273.25 

Elev Sta 
50.09 1065.5 
55.16 1273.25 

n Val 
.04 

2 

Elev 
50.0tJ 
56.08 

sbox.rep 



Bank sta: Left Right Lengths: Left Channel Right 
1015 1070.5 58.85 87.57 78.26 .Ss sECTION RIVER: Out let 

CH: 1 RS: 241.25' 

INPUT 
Description: 
Station Elevation Data num= 10 

Sta Elev Sta Elev sta Elev Sta 
974.5 55.18 1010 50.67 1025 50.18 1026.48 

1072 50.93 1081.8 52.96 1130.78 53.61 1196.55 

Manning's n Values nurn= 
Sta n Val Sta n Val Sta n Val Sta 

q74. 5 .043 1010 .036 1072 .04 1308.5 

Bank Sta: Left Right Lengths: Left Channel Right 
1010 1072 58.85 87.57 78.26 

CROSS SECTION RIVER: Outlet 
REACH: 1 RS: 241.125' 

INPUT 
Description: 
station Elevation Data num= 10 

Sta Elev Sta Elev Sta Elev Sta 
958.25 54.78 1005 51 1027.5 50.28 1028.74 
1073.5 51.4 1084.69 52.45 1140.66 52.92 1215.82 

Hanning's n Values num= 
Sta n Val Sta n Val Sta n Val Sta 

958.25 .044 1005 .041 1073.5 .04 1343.75 

Bank Sta: Left Right Lengths: Left Channel Right 
1005 1073.5 58.85 87.57 78.26 

GROSS SECTION RIVER: OutlE>t 
REACH: 1 

INPUT 
OE'scription: 
Statinn E!E>vation 

• 

~;ta ElE>v 
'142 54.37 

1075 51.87 

Manning's n Values 
Sta n Val 
942 .045 

Data 
sta 

1000 
1379 

RS: 241 

num= 
ElE>V 

51.33 
53.31 

num= 
.Sta n Val 
1000 . 045 

7 

Sta 
1030 

3 
Sta 

1075 

ElE>V 
50.37 

n Val 
.04 

sta 
1031' 

Bank sta: LE>ft 
1000 

Right 
1075 

LE>ngths: Left Channel Right 
83.44 

CROSS SECTION OUTPUT 

E.G. El<>v (ft) 
VE> 1 HE>ad ( ft ) 
W.S. ElE>v (ft) 
crit w.s. (ft) 
E.G. SlopE> (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
VE>l Total (ft/s) 
Max Chi Dpth (ft) 
conv. Tot.li (cfs) 
LE>ngth Wtd. ( ft) 
Min Ch El (ft) 
Alpha 
Frctu Loss (ft) 
c & E Loss (ft) 

ProfilE> #PF 

S4.14 
0.51 

S3.64 
53.56 

0.010q73 
2973.00 

423.00 
5.09 
3.27 

28381.5 
82.49 
50.37 
1.26 
J. 00 
0.03 

51.4 90.06 

EIE>mE>nt 
Wt. n-Val. 
RE>ach LE>n. (ft) 
Flow ArE>a (sq ft) 
ArE>a (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. VE>l. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
WE>ttE>d Per. (ft) 
ShE>ar (lb/sq ft) 
Stream PowE>r (lb/ft s) 
Cum VolumE> (acrE>-ft) 
Cum SA (acres) 

Co<>ff t.:ont r. 
.I 

Elev Sta 
50.18 1062 
54.31 1308.5 

n Val 
.04 

Coeff Contr. 
• 1 

Elev Sta 
50.28 1058.5 
53.47 1343.75 

n Val 
.04 

Coeff Contr. 

ElE>V 
50.37 

.1 

Sta 
1055 

COE>ff Contr. 
. 1 

LE>ft OB 
0.045 
51.40 
50.73 
50.73 

192.75 
44.00 

3.80 
1.15 

1840.1 
44.06 

O.?q 
3.00 

1 '1. 31 
12.51 

Ex.pan. 
. 3 

Elev 
50.18 
55.15 

Ex pan. 
.3 

Elev 
50.28 
54.23 

Expan. 
. 3 

Elev 
50.37 

Expan . 
.3 

r·lianuE>l 
0. 045 
'lO.OC 

215.55 
215.55 

1506.16 
75.00 
6.q9 
2.87 

14318.4 
75.07 
I. 97 

1 J. 74 
3.63 
I. 32 

Right 08 
0.040 
8 3. 4 4 

317.98 
317. 98 

1274.09 
304.00 

4. 01 
J. 05 

12163.0 
304.33 

0.72 
2.87 
6.02 
6.08 

Warning: ThE> cross-section E>nd points had to ~E-Xtended VE>rtic.1lly for thE> coroputJ?d watE>L surfacE>. 
Warning: ThE> energy loss was grE>atE>r than 1.0 ft (0. 3 m). b.-twE>E>n thE> curt<>nt "''"' fHE>vious cross 

SE>ction. This may indicatE> thE> need for additional cross sE->ctinn::.. 

CROSS SECTION 
REACfl: I 

INPUT 
DE>scr i pt il)ll: 
station EI.-vation 

• 

sta EIE>v 
853 54. J7 

ning'::; ,; Values 
:;ta 11 Val 
853 .045 

RIVER: (>utlE>t 
RS: 240 

Data num= 
Sta EIE>V 

1000 50. l7 

num= 
Sta n Val 

1000 .045 

5 
St .. ~ EIE>V Sta ElE>V Sta ElE>V 

1047 50.37 1334 52.37 1462 52.87 

St.1 n Val 
1047 .04 

sbox.rep 



Bank Sta: Left 
1000 

Right 
1047 

.>SS SECTION OUTPUT 

E.G. ElE>v (ft) 
Vel Head (ft) 
w.s. Elev (ft) 
Crit W.S. (ft) 
E.G. SlopE' (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Lengths: Left Channel 
101. <, 87.25 

Right 
84 

Profile #PF 

53. II Element 
0.41 Wt. n-Va I. 

52.70 Reach Len. (ft) 
Flow Area (sq ft) 

0.013695 Area (sq ft) 
2973.00 Flow (cfs) 

507.28 Top Width (ft) 
4.89 Avg. Vel. (ft/s) 
2.33 Hydr. Depth (ft) 

25404.7 Conv. (cfs) 
88.80 Wetted Per. (ft) 
50.37 Shear (lb/sq ft) 

1. 11 Stream Power ( lb/ft 
l. 13 Cum Volume (acre-ft) 
0.02 Cum SA (acres) 

s) 

C'oeff Contr. 
.] 

Left OB 
0.045 

101.50 
104.60 
104.60 
446.84 
89.96 
4.27 
1.16 

3818.3 
89.9q 
0.9q 
4.25 

19.22 
12.43 

Ex pan. 
• 3 

f;ha:nneJ 
0.045 
87.25 

109.30 
IOq.3o 
741.33 

47.00 
6.78 
2.33 

6334.8 
47.00 
1. qg 

13.4 9 
3.29 
1.20 

Right OB 
0.040 
84.00 

393.97 
393.97 

1784.83 
370.32 

4.53 
1.06 

15251.6 
370.33 

o. 91 
4.12 
5.34 
5.43 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the curtent and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 
REACH: 1 

INPUT 
Desc-ription: 
Stat ion Elevation 

Sta Elev 
860.22 53.22 

RIVER: Outlet 
RS: 23'l. 75• 

Data nurn= 16 
Sta Elev Sta 

900.44 51.94 920. 1 q 
1152.08 50.21 1162.97 50.14 1165.36 
1279.75 49.37 1281 48.87 1316.25 
1698.75 52.19 

Manning's n Values nurn= 
Sta n Val Sta n Val Sta 

860.22 .054 1275 .044 131q 

Elev 
51.81 
50.12 
48.87 

n Val 
.041 

Bank St .. 1: Left Right Lengths: Left Channel 
1275 1319 101.5 87.25 

.S SECTION RIVER: outlet 
CH: 1 RS: 23'l.5' 

INPUT 
Descri pt ion: 
Station Elevation Data num= 16 

Std Elev Sta Elev Sta Elev 
867.4 3 52.27 933.63 50.09 966.13 50 

1347.72 48.93 1365.65 48.88 136q.57 48.87 
1559.5 48.37 1562 47.37 1585.5 47.37 
1'!35.5 51.52 

Manning's II Values num= 
St..l II Val Sta n V,d St.l n Val 

867.43 .062 1550 .043 1591 .043 

Bank sta: Left Right Lengths: Left Channel 
1550 15q1 101.5 87.25 

CROSS SECTION RIVER: Outlet 
REACH: I RS: 23q.25. 

INPUT 
OE>scription: 
Station El~"->v.ation Data num= 16 

!;t .. ~ Elev Sta Elev Sta E:lev 
874.65 51.32 966.81 48.23 1012.0G 48.18 

154 3. 3ti 47.G5 1568.32 47.63 1573.7{) 47.62 
19jq_ 25 47.37 1843 45.87 1854.75 45.87 
2172.25 50.84 

Manning's 11 V.lluE>s num= 

St.a 
1109.85 

1275 
131'l 

Sta 
1698.75 

Right 
84 

Sta 
1278.24 

1550 
15ql 

Sta 
1q35.5 

Right 
84 

Sta 
1446.62 

1825 
1863 

Sta n Val Sta n Val 
• 041 

St.:. 
1863 

n Val Sta 
874.65 .071 1825 .044 2172.25 

Bank ::a a: LE>ft Right LE>ngths: LE'ft ChannE-l Right 
1825 1863 10!.5 87.26 84 

~~:S~CTION RIVER: Outlet 
RS: 23q 

UT 
Description: 
Station El<'vation Data num= 14 

ElE'V Sta 
50.5 1118.03 

50.37 1275 .. 25 
49.37 1581.62 

n Val 
.041 

Coeff Contr. 
.I 

Elev Sta 
49.13 12ql. 68 
50.37 1550.5 
48.37 182'l.24 

n Val 
.043 

Coeff Cant r .. 
.I 

El<'V Sta 
47.75 1465.34 
50.37 1825.75 
47.37 2076.87 

n Val 
.044 

Coeff Contr. 
.I 

Elev 
50.45 
50.37 
51.53 

E:<pan. 
. 3 

Elev 
4q.oq 
50.37 
50.G8 

Expan . 
• 3 

Elev 
47.73 
50. 37 
4 q_ 84 

Expan. 
• 3 

sbox.rE>p 



Sta E1E-V Sta E1<-v Sta E1.-v Sta 
881.87 50.37 1000 46.37 1058 46.37 1615 

1739 46.37 1771 4(;. 37 1778 46.37 2100 

• 2119 46.37 2124 44.37 2135 46.37 2409 .. n Valu.-s num= n1ng s 
Sta n Val Sta n va 1 sta n Val 

881.87 .08 2100 .04 2135 .045 

Bank Sta: Left Right Lengths: Left Channel Right 
2100 2135 63.5 92.46 92.14 

CROSS SECTION OUTPUT Profi IE> tPr 

E.G. E1ev (ft) 48.77 EJE>me>nt 
Vel HE>ad (ft) 0.15 Wt. o-Val. 
w.s. Elev (ft) 48.62 Reach Len. (ft) 
Crit w.s. (ft) flow Area (sq ft) 
E.G. SlopE> (ft/ft) 0.008506 ArE>a (sq ft) 
Q Total (cfs) 6470.00 flow (cfs) 
Top Width (ft) 1214.19 Top Width (ft) 
Vel Total (ft/s) 2.84 Avg. Vel. (ft/s) 
Max chl Dpth (ft) 4.25 Hydr. Depth (ft) 
Conv. Total (cfs) 70152.6 Conv. (cfsl 
Length Wtd. (ft) 69.16 We>ttE>d Per. (ft) 
Min Gh El (ft) 44.37 Shear (lb/sq ft) 
Alpha 1.16 Stream Power (lb/ft 
rrctn Loss (ft) 0.58 Gum Volume (acrE>-ft) 
G & E Loss (ft) 0.01 Cum SA (acrE>s) 

Warning: Divided flow comput.-d for this cross-SE>ction. 

CROSS SECT JON 
REACH: I 

INPUT 
DE-scription: 
Station EJ.-vation 

Sta El<-V 
901.56 49.7 

1567.57 45.74 
1715.65 45.7 

•

8.33 44.04 
0.37 49.38 

RIVER: OutlE>t 
RS: 238.833' 

Data num= 21 
Sta ElE>V Sta 

988.23 46.68 1008.87 
1589.37 45.73 1643.33 
2008.17 4 9. 04 2009 

2040 4 4. 04 2046.33 

Manning's n ValuE's num= 

ElE>V Sta 
46.03 1061.56 

45.7 1680.22 
49.04 2024 
44.04 2055.5 

Sta n Val sta n Val 
. 04 

sta 
2055.5 

n Val Sta 
901.56 .074 2008.17 .045 2410.37 

Bank Sta: LE>ft Right 
2008.17 2055.5 

LE>ngths: LE-ft Channel 
63.5 92.46 

CROSS SECT ION 
REACH: 

RIVER: Outlet 
RS: 238.666' 

INPUT 
Description: 
Station Ele>vation Data num= 21 

$ta ElE>V Sta ElE>V sta ElE>V 
921.25 49.04 999.19 46.22 1017.75 45.69 

1520.14 45.12 1539.74 4 5. 1 1588.26 45.04 
1653.29 45.04 1916.33 47.7 1917 47.7 
1952.t57 43.7 1956 43.7 1~1158.67 43.7 
2411.74 48.58 

Manning's n ValuE-s num= 
f.'t.J n Val Sta n Val St..l n Val 

921.25 . 0!;8 191C.33 .04 1976 .045 

Bank St.l: LE-ft Right L<-ngths: LE-ft ChannE>l 
!916.33 1976 63.5 'l2 .46 

CROSS SECTION RIVER: Outlet 
REACH: RS: 238.5' 

INPUT 
OE>scri pt ion: 
Statinu EJ.-v,,t ion D-•ta num=- 21 

!:ta EIE>V Sta EIE>V Sta E:l<-V 
'l40. qJ 48.37 1010.14 45.75 I 026.62 45.34 

1472.71 44.49 1490.12 44.46 1533.2 44.37 
1590. '•4 44.37 1824.5 46. 37 182~ 46.37 

.lfit;7 43.37 1872 43.37 1891 4 3. 37 
3.11 47.78 

MannintJ 1 S h V,,luE>S num= 
5ta 0 Val Sta n Val Sta n Val 

940.'11 .062 1824.5 .04 1896.5 .045 

Right 
92.14 

Sta 
1065.13 
1621.43 

1929 
1976 

Sta 
2411.74 

Right 
'l2. 14 

St .. 'l. 
1068.t)Q 
1562.65 

18 34 
10%.5 

Sta 
2413.11 

ElE>V Sta 
46.37 1639 
50.37 2101 
50.17 

CoE>ff Contr. 

s) 

Elev 
46.01 

45.7 
4 5. 7 
45.7 

n Val 
.045 

.1 

LE>ft OB 
0.080 
63.50 

2030.42 
2030.42· 
5483.29 
1025.72 

2.70 
1. 98 

59453.9 
1025.78 

1.05 
2.84 

12.36 
7.05 

Sta 
1183.75 
1709.29 
2028. 17 
2167.21 

Goeff Contr. 
• 1 

Elev sta 
45.64 1175 
45.04 1647.57 
45.04 1932.33 
4 5. 04 2113.17 

n Val 
.045 

Coe>ff Cont r. 
.I 

El<-v !:t..:t 
45.28 116!;.25 
44.37 1585.8G 
4 4. 37 1836.5 
44.37 2059.13 

n Val 
.045 

5 

Elf:'V 
46.37 
S0.37 

Ex pan. 
. 3 

Chann.-1 
0.040 
92.46 
63.43 
63.43 

384. 54 
26.13 
6.06 
2.43 

4169.5 
26.94 

1.25 
7.58 
2. 52 
0.89 

EIE-V 
45 .. q5 
45.7 

44.04 
47.(17 

Expan . 
• 3 

El<-v 
45.54 
45.04 
43.7 

4C.57 

Exp ... ln. 
. 3 

1-:IE-V 
45.12 
44.37 
4 L 37 
46.07 

sbox. rE>p 

Right OB 
0.045 
92.14 

182.74 
182.74 
602.17 
162.34 

3.30 
1.13 

6529.2 
162.35 

0.60 
1. 97 
3.46 
3.66 



Bank Sta: LE>ft Right LE>ngths: LE'ft Chann<>l Right 
1824.5 1896.5 63.5 92.46 92.14 

•

,:; SECTION RIVER: Out lE't 
:H: I RS: 238.333' 

INPUT 
DE'scription: 
Station El<>vation Data 

Sta ElE'V 
960.62 47.7 

1425.28 43.87 
1528.59 43.7 
1781.33 43.04 
2414.48 46.99 

Sta 
1021.09 
1440.4 9 
1732.67 

1788 

Manning's n Values 
sta n Val Sta 

960.62 .057 1732.67 

Bank Sta: L<>ft 
1732.67 

Right 
1817 

num= 
ElE'V 

45.29 
43.82 
45.04 
43.04 

num= 
n Val 

.04 

21 
Sta 

1035.49 
1478.13 

1733 
1813.33 

sta 
1817 

ElE'V 
45 

43.7 
45.04 
43.04 

Sta 
1072.25 
1503.87 

1739 
1817 

n Val Sta 
.045 2414.48 

Lengths: LE>ft Chann<>l Right 
63.5 92.46 92.14 

CROSS SECTION 
REACH: 

RIVER: Outlet 
RS: 238.166' 

INPUT 
DE'scription: 
Station El<>vation 

Sta Elev 
980.31 47.04 

1377.85 43.24 
1466.23 43.04 
1695.67 42.7 
2415.85 46.19 

Data 
Sta 

1032.05 
1390.86 
1640.83 

1704 

Manning's n ValuE's 
Sta n Val Sta 

980.31 .051 1640.83 

Bank Sta: L<>ft Right 
1640.83 1737.5 

num= 
ElE'V 

44.83 
43.18 
43.7 
42.7 

nurn= 
n Val 

• 04 

21 
Sta 

1044.37 
1423.07 

1641 
1735.67 

Sta 
1737.5 

EIE'V 
44.66 
43.04 
43.7 
42.7 

Sta 
1075.82 
1445.08 

1644 
1737.5 

n Val Sta 
.045 2415.85 

LE>ngths: L<>ft ChannE>l Right 
63.5 92.46 92.14 

•

S ~~ECT!ON 
'H: I 

RIVER: OutlE>t 
RS: 238 

INPUT 
Description: 
Station ElE>vation 

Sta • Elev 
1000 46.37 
1610 42.37 

Manning's n ValuE'S 
Sta n Val 

1000 .045 

Data 
sta 

1043 
1620 

num= 
Elev 

44.37 
42.37 

num= 
Sta n Val 

1549 .04 

10 
Sta 

1140 
1658 

Sta 
1658 

Elev 
43.87 
42.37 

n Val 
.045 

Sta 
1368 
1897 

Bank Sta: LE>ft 
1549 

Right' 
1658 

Lengths: Left ChannE'l Right 
0 

CROSS SECTION OUTPUT 

E.G. ElE'V (ft) 
VE> 1 HE> ad ( f t ) 
w.s. Elev (ft) 
Grit w.s. (ft) 
E.G. SlopE> (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
V<>l Total (ft/s) 
Max Clll Dpth (ft) 
Conv. Total (cfs) 
L<>ngth Wtd. ( ft l 
MinCh El (ft) 
Alpha 
Fret 11 Loss ( ft l 
C & E Loss (ft) 

Profi 1<> IPF 

45.1Q 
0.32 

44.87 
4 4. 31 

0.007540 
6470.00 
1048.73 

4.15 
2.50 

74512.1 

42.37 
1.20 

0 0 

ElE'mE>nt 
Wt. n-Val. 
RE>ach Len. ( ft) 
Flow Ar<>a (sq ft) 
ArE>a (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. VE>l. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
WE>tted PE'r. (ft) 
ShE>ar (lb/sq ft) 
StrE>am PowE>r (lb/ft s) 
Cum VolumE' (acrE>-ft) 
Cum SA (acr~s} 

SUMMARY OF MANNING'S N VALUES 

COE>ff Cant r. 
.I 

Elev 
44.91 
43.7 
43.7 
43.7 

n Val 
.045 

Sta 
1157. 5 

1524.15 
1740.67 
2005.08 

Coeff Cant r. 
.1 

ElE>v Sta 
44.55 1148.75 
43.04 1462.44 
43.04 1644.83 
43.04 1951.04 

n Val 
.045 

Coeff Cont r. 
. 1 

Elev Sta 
42.37 1549 
44.58 2417.22 

CoE>ff Co11tr. 
.1 

LE>ft OB 
0.045 

926. ~4 
926.94 

3923.56 
516.75 

4.23 

45185.q 
516.77 

0.84 
3.57 

··t:t.JutlE>t 

Rt:aach Riv~r Sta. n1 n2 n3 n4 

242 .013 .013 .013 

Exp..:tn. 
. 3 

EIE'v 
44.7 
43.7 

43.04 
45.58 

Ex pan. 
.3 

ElE'V 
44.29 
43.04 
42.7 

45.08 

Ex pan. 
• 3 

Elev 
42.37 

45.4 

El':p..:ttJ. 
• 3 

Cha1111C~! 

0.040 

272.50 
272.50 

1G19.09 
109.00 

5. Q4 
2.50 

IBG4G.4 
109.00 

I. IS 
6.l)q 

Right OB 
0.045 

360.08 
360.08 
927.35 
422.98 

2.58 
0.85 

10679.8 
422.99 

0.40 
1.03 

sbox. rE>p 



I 241.5 .04 .028 

I 241.375' .041 .032 

I 241.25' .043 .036 

• 241.125' .044 .041 
241 .045 .045 
240 .045 . 04 5 
239.75• • 054 .044 

1 239.5' .062 . 04 3 

I 239.25' .071 .041 

1 239 .08 .04 

1 238.833' .074 .04 

I 238.666• .068 .04 

1 238.5' .062 .04 

I 238.333' .057 .04 

1 238 .166' .051 .04 

1 238 .045 .04 

SUMMARY OF REACH LENGTHS 

River: Outlet 

Reach River Sta. Left Channel 

1 242 77 77 

1 241.5 58.85 87.57 

1 241.375• 58.85 87.57 

1 241.25' 58.85 87.57 

I 241.125' 58.85 87.57 

1 241 51.4 90.06 

1 240 101.5 87.25 

I 239.75' 101.5 87.25 

1 23'l.5' 101.5 87.25 

I 239.25' 101.5 87.26 

I 239 63.5 'l2.46 

I 238.833' 63.5 92.46 

I 238.666' 63.5 92.46 

1 238.5' 63.5 92.46 

1 238.333• 63.5 92.46 

1 238.166' 63.5 92.46 

1 238 0 0 

• SUMMARY OF CONTRACTION AND EXPANSION COEFFIC:IENTS 
River: OutlE>t 

Reach RivE>r Sta. Cont r. Expan. 

242 . I .3 
241.5 . 1 .3 
241. 375' .1 .3 
241.25' . 1 .3 
241.125' .1 .3 
241 .1 .3 
240 . 1 .3 
239.75• . 1 • 3 
23'l.5' . 1 . 3 
23'l.25' .1 • 3 
23'l .1 . 3 
238.833' .I • 3 
238.666' .I • 3 

238.5" .I . 3 
238.333' . 1 . 3 
238.166' .I • 3 
238 .I • 3 

• 

sbox.rep 

. 04 

.04 .04 

.04 .0·1 

.04 . 04 

.04 

.04 
.041 . 041 
• 04 3 . 04 3 
. 044 .044 
.045 
. 045 . 04 ~. 
.045 .045 
.045 .045 
.045 .045 
.045 .045 
.045 

Right 

77 
78.26 
78.26 
78.26 
78.26 
83.44 

84 
84 
84 
84 

92.14 
'l2.14 
92.14 
92.14 
92.14 
'l2.14 

0 
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